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Manually re-locating a part to grind a second bore takes 
valuable operator time. This time can be saved, in many in- 
stances, by the use of an auto-indexing fixture on a Heald 
Internal Grinder. For example, the Model 271 Size-Matic 
shown below precision grinds two interrupted bores in a 
universal joint body in a single, fully automatic, 71-second 
cycle, 
The diagrams at right show how both bores of the work are 
brought in line with the grinding wheel — automatically! 
This auto-indexing feature can be used for many two-bore 
grinding jobs of this type with substantial savings in handling 
time and more precise alignment of the finished surfaces. 


(7 PAVS 70 COME 70 HEALD / 


Auto-indexing fixture in 
position for grinding 
first bore. 


Subsidiary of The Cincinnati Milling Machine Co. 
Dayton Detroit 


Chicago Cleveland ‘ 


THe HEALD macuine company 


Indiorapolis 


Rotary cross-feed unit 
indexed to position for 
grinding second bore 


Worcester 6, 
Massachusetts > 


New York 
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‘ issue highlights some foot- 
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“WE'D BETTER GET TRANSPARENT SUNICUT FOR THESE 
JOBS WHERE WE HAVE TO SEE THE WORKPIECE. JOE 
JUST CAUGHT HIS NOSE iN THE THREADING MACHINE.” 


For precision cutting... 


TRANSPARENT SUNICUT OILS ASSURE — 


YOU GOOD VISIBILITY, PEAK PRODUCTION 


Transparent Sunicut” oils, including heavy-duty and 


dual-purpose oils, are available in many grades to suit 
your specific needs. They give outstanding results...espe- 
cially where precision cutting is required. 

Their transparency takes the “blinders” from work 
that needs close watching, permitting close product con- 
trol, faster production, lower unit cost. Machine operators 
like Sunicut’s “cleanliness.” Most important, transparent 


Sunicut oils assure you of good finishes. 


For full information about Sunicut cutting oils, call 
your Sun representative, or write to SUN OIL COMPANY, 


Transparent Sunicut oils assure excellent finish 
in critical operations at close tolerances. Good Philade Iphia 3, Pa., Dept. Phe-3 


visibility speeds production. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


Philadelphia 3, Pa. 
In Canada: Sun Oil Company Limited, Toronto and Montreal 
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25 Years of Progress 


Credit for our modern engineering approach to production prob- 
lems has often been given to Taylor for his original analysis of 
metal cutting. Also, at the turn of the century, motion analysis 
was being studied by other pioneers like Gilbreth. Without such 
groundwork, the progress and developments that followed, espe- 
cialy those during the past twenty-five years, could not have been 
attained, 


Growth of the American Society of Tool Engineers, now cele- 
brating its 25th anniversary, is closely identified with this progress 
in production methods. At the time of founding the society, the con- 
troversy of group drives vs. individual-motor drives was at its peak. 
Many authorities predicted that carbides were not practical produc- 
tion tools. Advocates of industrial electronics promised to solve 
all control problems with the light-sensitive phototube. 


Since then, progress has been outstanding. Individual and multi- 
motor drives are commonplace. Ceramic cutting tools now hold the 
precarious position previously held by carbides and hope to follow 
the same path. Electronics are applied freely wherever they are 
economical, The sensational phototube has taken its place with 
other useful limit switches. Applying tape-controlled machines, 
automatic gaging, automatic feeding and automatic ejecting have 
become usual problems in our progress toward automation. With 
increased accuracies demanded of machines and more automatic 
controls with feedback, the newer static-type relays with their 
maintenance-free characteristics may provide the answers to the 


involved circuitry for automation. 


Unquestionably, the past 25-year period has brought to fruition 
more ideas with practical applications than has any other in his- 
tory. Two articles in this issue, one by Douglas on historical mile- 
stones and the other by Black on outstanding recent achievements, 
testify to this claim. Members of the society can be justly proud 
of fostering the principles of progress and providing an atmos- 
phere in which they may flourish. 
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PRODUCTION MACHINES — HARDINGE “Too. ROOM MACHINES. 


HARDINGE Model HCT ELMIRA nN 
HARDINGE Model HLV 


Chucking Machine with 
Production Threading Head ‘ Tool Room Lathe 
Also Model HC 
Chucking Machine 
without Production 
Threading Head 


HARDINGE BROTHERS, | 


4 
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TO GET 


Style ‘'S’’ Master 
Collets and Pads 


The only Master Collet 
with no Work Pressure on the Screw 


Style ‘‘B’’ Master 
Feed Fingers and Pads 


Pads Cannot Work Loose 
No Screws No Pins 


COLLETS 
for ALL AUTOMATICS 
CHUCKING MACHINES 
TURRET LATHES 


COLLETS 
for ALL LATHES 
and MILLERS 


Complete Capacity 
Round, Hexagon and Square 


HARDINGE 
SJOGREN 


COLLET CHUCKS 


Five Sizes 1° 1%” 1%” 2%” and 
3%" Collet Capacity 
For Threaded, Tapered Key-Drive, 


Cam-lock, and American 
Standard Spindles 


HV.4 Production H.4 Tool Room -Inspection 


INDEX FIXTURES 


Increase Production by 
Holding Work Accurately and 
Indexing Rapidly 
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LMIRA. N.Y. 
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HARDINGE BROTHERS, INC.. ELMIRA, N.Y. 


New Snyder Special Transfer Replaces 
4 
Automation in Processing Forged Steel . 


Special Features of Snyder Machine No. 55-44 


Production: 146 pieces per hour. 


26 Stations: 28 Operations per piece: 2 milling, 1 saw- 
ing, 4 hollow milling, 3 reaming, 1 countersinking, 10 
drilling, 5 spotfacing, 1 threading and 1 tapping. 


Palletized fixtures each carrying two parts. 


. Parts quickly and accurately clamped and located and 


unclamped by combination torque wrenches and hy- 
draulically operated mechanisms at Stations 1 and 26. 


Ten individual base segments provide maximum flexi- 
bility for future part design changes. 


Ample room between segments for tool changes and 
maintenance. 


Motorized fixture return conveyor with fixture wash- 
ing unit. 


Ample chip and coolant facilities. 


Standard Features of Snyder Machines 


3. 


4. 


SNYDER SELF-CONTAINED UNITS and other units equipped 
with hardened and ground ways. 


Threading and tap heads equipped with individual lead- 
screw spindles. 


Minimum downtime for tool changes because spindies are 
arranged for pre-set cutting tools. 


Standard and special parts interchangeable for speed and 
economy in maintenance. 


. Motorized automatic lubrication system for all moving parts. 
. Construction to J.1.C. Standards throughout. 

. Master Push Button Panel and Light Console at Station 1. 

. Each unit equipped with its own push button control station 


for ease of tool setup and manual operation of unit. 


. Electrical interlocks and full depth circuit throughout. 
. Panels equipped with SNYDER CIRCUIT SLEUTH. 
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32 Years of Special Machine Jools with Automation 


HARDINGE BROTHERS, INC.. ELMIRA, N. Y. _ 


Several Semi-Standard Machines with 
Steering Knuckles for British Car Builder 
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Workpiece: Valve Stem 


Thread Spec.: 
Diameter 1-1/8” 
Length 10-7/16" 
Type 1/5" lead, double 
left-hand Acme 
Tolerance Class 3 


Threading Time: 24 sec. 


Threading is by the new 16C LANDMACO 
SingleSpindle Leadscrew Threading Machine 
fitted with 2° LANCO Heat-Treated Head 
using Roughing and Finishing Chasers with 
Centering Throats. This equipment is designed 
to produce a thread of excellent finish despite 
heavy metal removal, and eliminate the out- 
of-roundness common in long workpieces. Lon 
life between grinds of the LANDIS Tangential 
Chasers for 80°, of their length will hold tool 
cost toa minimum, 


Grinding 


Workpiece: Set Screw 


Thread Spec.: 
Diameter 
Thread length V4" 
Type 20P-U.N.C, 
Tolerance Class 3 


Production: 7,500 pieces per hour 


Threading is performed by continuous thru- 
feed grinding on a #! LANDIS Centerless 
Thread Grinder. Operation is automatic— 
blanks are fed by a vibratory hopper—finished 
pieces ejected into a tray. This operation in- 
dicates the mass production possibilities of 
the centerless thread grinding method. Infeed 
grinding may be used for many shouldered 
workpieces which may not be threaded satis- 
factorily by either Cutting or Rolling. 
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Workpiece: Worm shaft (50 carbon alloy 
steel of 25 Rockwell C) 
Thread Spec.: 
Diameter 3/8" 
Length 3/4" 
Type Triple worm, .100" P, 
.300” lead 
Tolerance .003 concen. with main 
bearing journals 
Production: 12 pieces per minute 


These worms are produced by infeed rolling 
on the new LANHYROL Thread Rolling Mo- 
chine. Featuring manual loading and semi- 
automatic cycling, this operation illustrates 
the difficult threads which can be rolled to 
provide tremendous cost savings. Thrufeed, 
continuous and reciprocal rolling methods ore 
also available when required by conditions of 
material hardness or workpiece design. Special 
fixtures and automatic mechanisrns 
facilitate high production operations. 


THREADING.. 


As a result of more than 50 years of Engineering, 
Research, and Production Experience, LANDIS 
offers the most complete line of machines 

and tools for producing threads: 


CUTTING 


THREADING MACHINES—90 sizes and styles 
for precision threading from 3/16" to 6", 
and pipe threading from 1/8" to 20”. 


DIE HEADS—102 sizes and styles featuring 
the LANDIS Tangential Chaser for economy 
in commercial and precision threading 

on all types of machines. Capacities from 
+4 to 9-1/4" in diameter. 


COLLAPSIBLE TAPS—130 sizes and styles 
of stationary and rotary taps, 

for taper or straight threading, 

with a range from 1-1/4" to 24". 


GRINDING 


Centerless Thread Grinders to thread all 
diameters from +4 to 3-1/2", utilizing either 
in-feed or thru-feed grinding. 


ROLLING 


THREAD ROLLING MACHINES—the 
LANHYROL Machine threads all diameters 
from 3/16" to 3" by the chipless, cold-forming 
process; and offers unequalled output, 
flexibility, and range coverage. 


THREAD ROLLING ATTACHMENTS—five 
sizes of the LANROLL Attachments 

for bar automatics produce straight threads 
to Class 4 tolerances from +5 to 1-3/4", and 
taper pipe threads from 1/16" to 1-1/4". 


May we suggest the most efficient method of 
producing your thread? LANDIS Engineers 

will work with you on any problem dealing with 
method, equipment, or thread design. Our 

staff of Field Representatives assure you of 
satisfactory operation—and, in addition, all 
LANDIS Equipment is guaranteed to produce the 
thread for which it is sold. 


Lanois Machinetompany 
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Any Dial Indicator Dollars in your Suggestion Box? 


ROBERT C. GOULD, SALES ENGINEER 
STANDARD GAGE COMPANY, INC. 


PLANT sugyestion boxes are paying-off to man- 
agement and employees alike. These boxes are 
providing a major share of the “new ideas” lead- 
ing to improved operating efficiency, better prod- 
vets and lower costs, [tis not surprising that many 
of the suggestions cover the use and care of Dial 
Indicators. We believe that some of them are 


worth discussing here, 


Q. How many times do you pay for a dial indicator? 


Initial price is only first cost. Overall cost includes 
paperwork, labor and repair parts. On a repair 
purchase order the paperwork averages $14.75. 
Repair an indicator 3 or 4 times and you've paid 
for it 2 or 3 times! Then, add to this the cost of 
higher inventories, inspection errors and produc- 
tion delays. Get the PRICE from purchasing... 


the COST from accounting. 


Q. Why is it necessary to stock large quantities of 
dial indicator repair parts? 


It isn't! Wear should not account for more than 
10°) of all indicator repairs: 90°. of maintenance 


should be for cleaning only. 


Q. Are jewel bearings worth the extra cost? 


Jewel bearings add considerably to the initial 
price of a dial indicator—but what's the return on 
your investment? More accuracy? Usually not. 
More SHOCKPROOF? Definitely not. Easier 
maintenance? Most certainly not. Does this mean 
that jewel bearings are worthless? No, indeed! 
Where the last milligram of frietion is highly 
critical, such as in Standard’s CHECK MASTER 
TEST INDICATOR, jewel bearings are worth the 
cost. But... AGD Dial Indicators do not need 
jewels for accuracy; nor are they as SHOCK- 
PROOF with jewels. Standard’s special bronze, 
minimum-of-friction, long-life bearings have 
proved themselves superior to jewels by nearly 


20 years of testing and customer use. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-10 


Q. “100% SHOCKPROOF”—is it worth the extra 

cost? 
Definitely! Fully SHOCKPROOF is a must. But 
with Standard it costs nothing extra! Standard’s 
original SHOCKPROOF design prevents any 
shock on the contact point from ever reaching 
the precision gears and bearings. Over 15 years 


of trouble-free use by industry proves the point! 


Your Man-from-Standard will be glad to discuss 
these and other Dial Indicator questions with 
you. It may well be your “first step” to lower in- 


dicator cost. 


a complete line of GAG ES 


@ indicating, 
@ fixed and 


© adjustable limit types 


STAN DARD) 


171 PARKER AVENUE + POUGHKEEPSIE, NEW YORK 
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GREATER GRINDER PRODUCTION 
GET > BETTER SURFACE FINISHES 
LOWER PRODUCTION COST 


From all your Surface Grinders, 
new or old 


HEAVY DUTY, 
MOTORIZED 


SPINDLES 


POPE 1, 2 and 3 HP, 1800 or 3600 RPM Surface Grinder Spindles: 
e@ assure continuous production ef accurate parts. 

e revolve accurately under the heaviest loads. 

e permanently lubricated (Pope System) for the life of the bearings. 


e have the rigidity to support diamond wheels and to produce more good 
work, 


e have the extra rigidity for crush dressing and form grinding. 
WRITE FOR PRICE AND DELIVERY. 


LOOK AT THE 

BEARINGS! 

/ permanently 
_/ preloaded 


These super-precision, double row — metal fast but maintain its inbuilt pre- 


cylindrical roller bearings have the ca- _ cision for producing fine finishes. 
pacity to assure smooth, chatter-free op- Separate super-precision ball thrust 
eration over a long life — give the bearings eliminate endwise movement of 
Spindle the ability to rough of surplus the shaft in either direction. 


No. 117 


© ENGINEERS AND BUILDS STANDARD AND SPECIAL 
PRECISION ANTI-FRICTION BEARING SPINDLES 

FOR EVERY PURPOSE 
POPE MACHINERY CORPORATION - 261 RIVER STREET + HAVERHILL, MASS. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-3-11 
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New thrust resistant, “TIMKEN” mounted 


column and sleeve assembly. 


Write for Bulletin No. 328 for the 


complete story of More and Better Work 
at Lower Cost. 


The new “TIMKEN” mounting of the column and sleeve 
on the new model 32-speed Hole Wizard Radial has 
hit the ‘‘jack-pot’’ for rigidity. It’s the stiffest, most 
resistant column unit we've ever known. 


Under drilling tests up to 30 horse power deflection 
has been cut in half over former models. It's truly a 
marvel of rigidity. 


Large Timken bearings at top and bottom when pre- 
loaded bind the column and sleeve into the equivalent 
of a solid unit for resisting functional stresses and cuts 
arm deflection to an absolute minimum. This definitely 
results in greater accuracy and longer cutting tool life. 
To further increase resistance to stresses the column 
sleeve departs from conventional design by employing 
a tapered inner wall providing an unusually heavy 
section where the greatest functional stresses are con- 
centrated. 


A new “NON-CREEP” clamping mechanism in com- 
bination with a solid column sleeve cuff adds greatly to 


the rigidity of this new ‘'AMERICAN” Radial. 
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THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S. A. 


LATHES AND RADIAL DRILLS 
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TIME 
.. EVERY TIME! i 
YOUR TIME 1S WORTH MONEY... i 
for “‘on time" delivery of precision drill — 
jig bushings — smallest to the largest, 


or specials to your order——there is no 
better service than American's. 


For the RIGHT drill bushing WHEN you — 
want it...use American drill bushings. 
There is an exclusive American Distrib- _ 
vitor near you with complete stocks — 
to help you keep production rolling. 


} SEND FOR THE CATALOGS THAT 
. TAKE THE HEADACHE OUT OF 

} ORDERING DRILL JIG BUSHINGS 
— AND THE NAME OF OUR DIS- 

4 TRIBUTOR NEAR YOU. 
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THE MOST 
That’s Why More People 


You get the greatest of all selections from r 
which you can pick the right instrument for 

your job. 

You get the benefits of doing business with a 

company which consistently offers improve- 

ments and new ideas. 


You get a known accuracy and dependability 
built up over years of development and 
experience. 

You save the confusion of stocking and 
maintaining several different makes of 
instruments. 


PERPENDICULAR TYPES 
3 Graduations 7 Models 


LONG RANGE MODELS 


WETPROOF 
Completely Sealed 


Completely protected from 
coolant, oil, oil fog, and 
water. Also protected from 
dust. Cushioned movement. 
Extra heavy case for rough 4 
usage. Extra strong mounting. 
Selection of 4 graduations, 6 
ranges. A Federal “new”. 


SHOCKPROOF 
Indicators 


Proven winners in competi- 
tive endurance tests. Shock is 
absorbed and prevented from 
reaching sensitive and pre- 
cisely aligned parts. No addi- 
tional friction. No sacrifice 
in accuracy. 


28 PAGE CATALOG 


all Dial Indicators 
Yours for the 


Special 
Weight-loaded 
Model 
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for YOUR MONEY 


Standardize on= 


EDERA 
DIAL INDICATORS 
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UNIT 


Assures Perfect Alignme 
Positive Adjustment — Rigidity 
High Accuracy... 


3 F EDERAL 


Mode! D21 


Maintenance men tell us repeatedly 
it is the easiest to repair. 


FIVE SIZ 
LOW FRI 


LONG LI 
HEAVY DU 


Another new in Federal Indcators 
(H Model). The best you can Buy in 
every way. A really rugged, shock- 
proof, maintenance-free, lifetime Rial 
Indicator that withstands more impa 
Low maintenance, greater accuracy. 
16% to 25% less friction. Four sizes 
Furnished in Regular, Wetproof and 
Long Range models. 


Whatever you need in Dial Indicators and Accessories you can get 
from Federal (direct from our Branch Offices too.) And, you'll be in 
line for new developments later. If you haven't a catalog, tell us if 


you want one. 


FEDERAL PRODUCTS CORPORATION 
7193 EDDY STREET PROVIDENCE 1,8. 1. 


ASFEDERAL 


FOR RECOMMENDATIONS IN MODERN GAGES .. . 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
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American Metal Treatment Co. 
Elizabeth, New Jersey 


Anderson Steel Treating Co. 
Detroit, Michigan 

6. & W. Precision Heat Treating Co. 
Kitchener, Ontario, Canada 


Benedict-Miller, Inc. 
Lyndhurst, New Jersey 


Bennett Heat Treating Co., Inc. 
Newark 3, New Jersey 


Commercial Metal Treating, Inc. 
Bridgeport, Conn. 


Cook Heat Treating Co. of Texos 
Houston tt, Texas 


The Dayton Forging & Heat Treating Co. 
Dayton 3, Ohio 

Dominy Heat Treating Corp. 
Dalias, Texas 


Or: Com 
63, Pennsylvania 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-16 


ONLY the 
Commercial Heat Treater 
can provide 


Today’s modern commercial heat treating plant 
might well be described as a “department store” 
for metal treating services. For under one roof are 
offered you not only the full range of heat treating 
equipment for all types of processes ... but... of 
still greater importance, the manpower skills of the 
management and technicians of those supervising 
and performing your jobs. Service is their keynote. 


Whatever your needs .. . whenever you need it... . 


@ CONSULT YOUR 
COMMERCIAL HEAT TREATER! 


E TREATING 


Greenman Stee! Treating Compeny 
Worcester 5, Massachusetts 


fred Heinzelman & Sens 
New York (2, New York 


Alfred Heller Heat Treating Co. 
New York 38, New York 


Heat Treating Co. 

os Angeles 38, California 

Heat Treating Company 
Newark, New Jersey 

The Lakeside Steel improvement Co. 
Cleveland 14, Ohie 

Metallurgical, inc. 
mi polis 14, Mi 


Metallurgical, inc. 
Kansas City 6, Missourt 


Metiab Compan 
Phitadetphia Te, Pennsylvania 


New Metallurgical Corp. 
South Boston 27, Massachusetts 
Pavic Products Com y 
St. Lowis 10, Missouri 


Pittsburgh Commercial Heat Treating Ce. 
Pittsburgh Pennsylvania 


The Queen City Steel Treating Co. 
Cincinnati 25, Ohio 
4. W. Rex Com y 
Lansdale, Pennsylvania 
Stanley P. Rockwell C 
Hartford 12, Connectiow 
C. U. Scott & Son, Inc, 
(Staintess Steels) 
Rock Isiand, Illinels 
Stenderd Steel Treating Ce. 
Detroit 10, Michigan 
Syracuse Heat Treating Corp. 
Syracuse, New York 


Winton Heat Treating Compeny 
Oleveland 
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Presented as a service to production men, we hope some of 


these interesting ideas, chosen from thousands of jobs, will 
suggest ways to help cut time and costs in your own work. 


(1) 1/2” Flo-Set Speed Control Valve assembly; (2) valve body section and (3) 


valve body profile after first operation (1.35 min. f.1.f.); (4) valve stem after first 
operation (1.30 min. f.t.f.); (5) valve adjusting sleeve (completed in .85 min. f.1.f.); 
(6) valve collar (completed in .55 min. f.1.f.) 


(Q.... 


HANNA ENGINEERING CUTS MACHINING TIME 47% ON VALVE PARTS 


Automatic cycle on ram type 
turret lathe reduces costs, boosts 
production, minimizes attention 
from the operator 


This smart setup reveals how Hanna 
Engineering Works, Chicago, IIL, 
has stepped up production to an 
automatic basis with a variety of 
Flo-Set Speed Control Valve parts— 
machined from round and hexagon 
aluminum bar stock. 

Average time reduction over former 
methods is 47%, using a Gisholt No. 
5 Ram Type Turret Lathe equipped 
with a hydraulic drive unit which con- 
trols all machine functions. 

Here's a typical fully automatic 
operating sequence ona 2" size valve 
body (No. 2 above). A portion of the 
O.D. is formed by a circular cutter on 
the front of the cross slide. Hexagon 
turret tools start drill, finish 2 diam- 
eters and a taper in the I.D. with a 
step drill, form an internal recess and 
chamfer the 1.D. with a turret slide 
tool actuated from a stop on the cross 
slide, and thread a portion of the 
O.D. The bar stock is unchucked, 
advanced to a headstock-mounted 
swinging stock stop, re-chucked, and 
the finished part is cut off from the 
rear of the cross slide while part of 
the O.D. on the next workpiece is 
formed by the same circular cutter. 
The cycle then repeats. Floor-to-floor 
time? Just 1.45 minutes. 


Tooling close-up for 1/2” valve body. Note overhead swinging stock stop, and circular forming 


cutters on front and rear of cross slide. 


Four different sizes of valve bodies 
and valve adjusting sleeves, and 4 
different sizes of valve stems and valve 
collars are produced in this manner, 
Setup time is no longer than that fora 
standard hand-operated turret lathe. 


After completing setup, the operator 


simply removes finished parts, in- 


spects, makes occasional tool changes 
or adjustments, and inserts new bar 
stock as required. 

Hydraulic drive on ram type turret lathe 
offers continuous production without oper- 
ator fatigue...assures high accuracy, con- 
sistent quality, maximum tool life through 
correct speeds and feeds on all operations. 
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Open side 
steadyrest solves 
clearance problems 


Here's how one manu- 
facturer takes advantage of 
the sheer power and rigidity 
of the 5L Saddle Type Turret 
Lathe, to cut machining costs on dif- 
ficult parts. This 1190-pound steel 
turbine control valve casting is 
typical of what the 5L can do. 

A special faceplate fixture—central- 
ized and held in a 42” 4-jaw inde- 
pendent chuck—is used to locate, 
clamp and drive the part on the base 
end. Ample support during machin- 
ing is assured by a turret-mounted 
live center and an open side steady- 
rest, mounted on the rear bedway and 
supported on a rail on the back of 
the bed casting. This type of steady- 
rest does not impede cross slide car- 
riage movements, nor does it obstruct 
the tooling. 

With this setup, all O. D. machin. 
ing is handled from the compound 
tool post. Deep cuts are accommo- 
dated by special tool holders, giving 
maximum supportto the overhanging 
tools. Hexagon turret tools re-center, 
start-drill and drill through the work- 
piece to complete the operation. In 
197 minutes machining time the 5L, 
using a 75 hp. motor, removes 520 
pounds of steel on this job. 


Compound tool post on 5L proves rigid 
enough for heavy cuts, is ready to use for 
taper-turning operations on other parts. 


MODERNIZE FOR PROFITS WITH 


REMOVES 520 POUNDS IN ROUGHING THIS PART 


Close-up of square turret tooling and open side steadyrest. Note fixture used to locate, 
clamp and drive part, which is approximately 36” long. 


Workpiece before and after rough machining. Minimum clearance on deep cuts 
requires special tool holders on squcre turret for adequate support during heavy cuts. 


SPECIAL TOOL BLOCK SOLVES TRICKY JOB ON IF FASTERMATIC 


Woodruff & Edwards, Inc., uses triple-tooled automatic lathe to increase production 


Close-up shows workpiece and two turret faces 
with tooling which turns, bores, chomfers, faces 


and reams to complete each part 


Cam-operated rear cross slide tooling from over > 


head. Arrow indicates path of tool travel 


Check this efficient setup. With it, 
Woodruff & Edwards, Inc., of Elgin, 
Illinois, uses the Fastermatic Auto- 
matic Turret Lathe cycle—to finish- 
machine 4 gray iron transmission 
tops with each complete index of the 
hexagon turret. 

A special drawback fixture holds 
the workpiece, which is centralized 
and located on 2 dowel pin holes 
against the previously machined and 


LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 


ground back face. Special drawback 
fingers clamp on the O.D. 
identically tooled stations 1, 3 and 
5 turn the hub O.D., bore and cham- 
fer while rear cross slide tools face 
the hub and flange bosses. Stations 2, 
4 and 6 finish-ream the bore. The 
machine stops on stations 2, 4 and 6, 
the part is unchucked and a new work- 
piece inserted, and the machining 
cycle is 
A tapered cam on the rear cross 
slide permits facing the flange and 
hub bosses without hitting the draw- 
back fingers gripping on the O.D. 
The tool block moves in until the 
tooling clears the fingers; then the 
tapered angle of the cam moves a 
sliding tool holder within the block 
to machine the faces. 


Triple-tooled turret on Fastermatic pro- 
duces 3 finished parts for each index, with 
£.4.f. time of 1.08 minutes per part. 
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Simplifies operator's job with 
adjustable slides, special tool 
blocks, clamp-on tools on No.24 


You'll spot smart planning in the way 
a wide variety of steel pellet mill die 
forgings—ranging up to 20%" diam. 
—is machined by California Pellet 
Mill Co. at San francisco, Calif., and 
Crawfordsville, Ind. 

Rugged Gisholt MASTERLINE 
No. 24 Automatic Production Lathes 
perform 4 different operations on 
each workpiece. Work is held in a 
28", 3-jaw air chuck. Plain chuck jaws 
hold the largest part; inserts and ad- 
justable jacks add the flexibility to 
handle smaller parts. 

Change-over from one operation 
to the other is fast, simple and low 
in cost. Front and rear tool blocks 
are quickly adjusted. Tool shanks are 
mounted in slots cut in the tool blocks. 
Longitudinal slots in the shanks per- 
mit fast in-or-out screw adjustment. 
To handle the required surfaces, the 
operator adds or removes necessary 
tool bits. For finish boring, a hydrau- 
lically operated off-center pivoting 
tool relief eliminates tool tracks. The 
2-speed motor provides desired low. 
speed for the deep grooving cuts. A 


Finishing operation on 20%" diam. part. Hydraulic cylinder at rear of front slide operates 


correct speeds and feeds on ali operations. 


linkage to pivot boring tool off-center before withdrawal, eliminating tool tracks. 


load meter on the headstock signals 
tool changes by indicating power in- 
crease requirements. 

No. 24 completely roughs and finishes each 


part in 4 operations: turning O.D., boring 
1.D., facing both ends, grooving and forming. 
Total f.1.f. time on 20%" diam. part is only 
24 minutes. 


INDEXING TURNTABLE HOLDS IDLE TIME TO ONLY 18 SECONDS 


Permits loading and unloading on Simplimatic while new part is being machined 


With this well-planned setup, the 
manufacturer is handling over 430 dif- 
ferent sizes of electric motor frames. 
Three identical groups of tools are 
used, mounted on vertical heads A, B 
and C. Each group includes an inde- 
pendent rough and finish facing slide, 
and a rough and finish boring head. 


Heads B and C carry expanding 
mandrels to permit chucking in the 
1.D. They are mounted on an index- 
ing turntable, to permit loading and 
unloading operations at one end 
while machining is performed at the 
other. Head A traverses toward the 
turntable, with a special spindle arbor 


Indexing turntable shows workpieces on both 


ends. Note head A retracted to permit indexing 
new piece into position 


TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 


Three different workpiece sizes, showing range 


handled with this setup. 


mating with the mandrel to drive the 
part. A clutch at the base of head A 
engages a clutch at the base of the 
turntable, actuating the tooling, 
simultaneously machining the work 
at both ends. Head A. reverse- 
traverses, disengages all driving 
clutches, and clears the turntable to 
permit indexing a new part into 
machining position, 

Change-over is fast. Tool slides are 
repositioned and expanding man- 
drels changed, Dial indicators speed 
tool setting. 


5,000-lb. turntable indexes and head A re- 
verse-traverses and returns in 18 seconds — 
only idle time in entire operation. F.1.. times 
range from .85 min. on 84%" O.D. work- 
pieces to 2.34 minutes on 12” O.D. 
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Mounts inexpensive 
attachment on lathe 
to save time, cut costs 


Here's an interesting job that may 
point the way to better quality at less 
costin your own finishing operations. 

To prepare new and reconditioned 
artillery pieces for service, Erie 
Ordnance Plant, LaCarne, Ohio, fre- 
quently has to refinish galled or scored 
gun tube O.D.'s. Often the tubes meet 
drawing requirements, but still carry 
toolmarks perpendicular to direction 
of recoil—causing a filing action on 
the brass recoil liners. 

To reduce refinishing time and ob- 
tain an improved surface finish, Erie 
Ordnance mounted a Gisholt No. 4 
Superfinishing attachment on a lathe 
with enough capacity to handle all 
gun tube sizes. A typical part is the 
155 mm. tube shown here, 12%" 
by 64” long, with a smaller 
10” diam, and a 64" length with a 
keyway. A special 4-stone holder per- 
mits Superfinishing over the keyways 
without difficulty. 


ERIE ORDNANCE SUPERFINISHES 155 MM. GUN 


TUBES FOR LONGER LIFE 


Special 3-stone holder used to Superfinish over keyway on 155 mm. gun tube 


With previous methods, up to 2 
days were required for a single tube. 
With the modern Superfinishing 
attachment, 15 to 16 tubes are com- 
pleted in two 8-hour shifts, varying 
slightly depending on surface condi- 
tions. All sizes are handled on same 
attachment by changing stone holders 


and adjusting oscillation rates and 
stone pressures. 


Superfinisher attachment reduces surface 
finish readings from as high as 50-60 micro- 
inches — including deep marks from galling 
and scoring—down to 8-12 micro-inches in 
minimum f.1.f. time. 


BALANCES 77 FLYWHEELS AN HOUR, INCLUDING CORRECTION AND INSPECTION 


Gisholt 1SV1 locates, measures, corrects and inspects 
for unbalance in single handling 


Close-up of workpiece on adapter and integral 
correction equipment. Note that the correction 
radius may be easily changed by turning hand 
wheel behind workpiece. This feature permits 


handling many different part sizes with minimum 
change-over time. 


TURRET LATHES AUTOMATIC LATHES 


Ihe trick here is to get high-produc- 
tion balancing on large-diameter, 
narrow-width parts requiring correc- 
tion ina single plane. A Gisholt 
Vertical Balancer does the job easily. 

The workpiece—an automatic 
transmission flywheel—is placed on 
a special adapter and rotated. The 
Direct Reading Amount Meter and 
strobe light, which indicates the angle 
of the unbalance, are mounted in one 
housing, permitting the operator to 
observe the angle and amount of un- 
balance simultaneously in the same 
visual field. To correct for unbalance 
he stops the spindle and positions the 
part for correction at the observed 
angle. He then lowers the drill, which 
actuates an air-operated thrust device 


(visible on the left of the workpiece) 
to support during the correction drill- 
ing Operation. 

Drilling to the precise correction 
depth is made easy by calibrating the 
Direct Reading Amount Meter. The 
operator simply matches the reading 
with a simple scale on the drill press. 
Unbalance is usually corrected by 
drilling 4 holes or less, promoting the 
production of 77 parts an hour at 
80% efficiency. 


Correction equipment mounted integrally 
with Gisholt Balancer permits completing all 
operations in single handling. 
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THE GISHOLT ROUND TABLE represents the collective experience of specialists 


) 


4, 


CHINE COMPA 
ATA. 
SUPERFINISHERS BALANCERS 


in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


. Printed in U.S.A. 


Madison 10, Wisconsin 
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An economical hydraulic fluid 


“snuffer”’ type fluid with water dis- 
persed in oil. 


Because Irus* Fluid 902 is economi- 
cal, many plant operators have found 
they save thousands of dollars yearly 


that actually snuffs out fire! 


Wauerever a fire hazard exists near 
a hydraulic system, you can greatly 
reduce this hazard without excessive 
costs by specifying Shell Irus Fluid 
902. This new hydraulic fluid is a 


when the changeover is made. And 
they obtain performance which is un- 
surpassed by much higher priced fire- 
resistant fluids. 

For complete information on Shell 
Irus Fluid 902 write to Shell Oil 
Company, 50 West 50th Street, New 
York 20, N. Y., or 100 Bush Street, 
San Francisco 6, California. 


*Trademark 


SHELL IRUS FLUID 902 
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Let’s toss a bouquet to the modern super-market — one of the greatest time 
and trouble savers in present-day living. 

But, have you ever stopped to think that, in the abrasives field, Norton brings 
you real super-market convenience? Here, in the world’s largest line of abrasive 
products, is everything you need for every grinding job. 

Take tool room grinding wheels. In these, as in all other categories, the Norton line 
is 100% complete. You don’t have to shop around — going to one source for wheels 
that will sharpen steel tools, lo another for diamond wheels, to another for mounted 
wheels, 

You can get them all at Norton. And theyre all the best wheels that can possibly 
be made. The advanced equipment and broad experience you find at Norton you'll 
find nowhere else in abraswes manufacture. 

Advantages like these mean leadership. And they result in precision-processed, 
precision-performing wheels that grind exactly alike — from wheel to wheel and 
lot to lot. 

See Your Norton Distributor for wheels that will bring the value-adding, profit- 
boosting “Touch of Gold” to all your tool room grinding operations, Ask him 
for the two helpful booklets — A Handbook on Tool Room Grinding and a booklet on 
How To Select Wheels For Precision Grinding Tool And Constructional Steels. Dis- 
tributors in all industrial areas, listed under “Grinding Wheels” in your phone 
directory, yellow pages. Behr-Manning Company, Troy, N. Y., a division of 
Norton Company. Export: Norton BehrManning Overseas Incorporated. For the 
booklets or other information write to Norton Company, Worcester 6, Mass. 
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FOR SHARPENING STEEL TOOLS, as 
well as for surface, cylindrical and in- 
ternal grinding on val steels, Norton G 
Bond and BE Bond Wheels — in 32 
ALUNDUM*, 38 aLuNDUM, 19 ALUNDUM 
or the new non-premium priced 44 
ALUNDUM abrasive — add the money- 
saving, cost-cutting ‘Touch of Gold.” 
These vitrified bonds are the most effhi- 
cient ever developed for precision and 
semi-precision grinding. 


NORTON 


ABRASIVES 
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FOR FURTHER INFORMATION 


FOR CARBIDE GRINDING, dia- 
mond wheels are the recognized “Crown 
Made in the regular B 
vond for wet grinding aan the B6 resinoid 
bond for dry grinding. For many carbide 
grinding jobs Rorton k Bond CRYSTOLON* 
wheels are often the best investment. 


USE READER SERVICE CARD; INDICATE A.3-23 


FOR DIE AND MOLD FINISHING 
Norton mounted wheels bring you bi 
savings on the widest range of toad 


They’re a 100% complete 
or all requirements. 


line 


*Trade-Morks Reg. U. S. Pat. Off. and Foreign Countries 


Gilaking better products... 
to make your products better 


NORTON PRODUCTS: Abrasives « Grinding Wheels 
Grinding Machines «+ Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives * Sharpening 

Stones + Behr-cat Tapes 


/ 


44 
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Straddle mills upper and lower support 
arm bosses; straddle mills steering arm 
boss; mills steering arm stop pad; mills 
spindle keyway; drills and taper reams 
upper and lower support arm holes and 
steering arm hole; drills, reams, chamfers 
and spotfaces two brake mounting plate 
holes; drills, counterbores, spotfaces, 
chamfers and reams brake anchor hole; 
drills spindle cotter pin hole; and threads 
wheel spindle. 


* 144 right and 144 left hand parts per 


hour at 100% efficiency. 


* Pallet type work holding fixtures locate 
parts from spindle bearing diameters. 


* Power wrench clamps work holding fix- 


tures automatically. 


Gravity operated cam clamps for the 
work holding fixtures. 


Automatic transfer mechanism indexes 
right and left hand parts through all 17 
stations in pairs. 


Automatic indexing units turn fixtures 82° 
at Stations 11 and 17. 


Cross modular unit construction provides 
flexibility for design changes. 


Other features: construction to JIC stand- 
ards; hardened and ground ways; hy- 
draulic feed and rapid traverse for mill- 
ing, drilling and reaming; individual lead 
screw feed for threading; automatic fix- 


‘ture cleaning unit; complete interchange- 


ability of all standard and special parts 
for easy maintenance. 


ve 


enal ated cutting material. 


Warner & Swasey’'s continuing 
Metalicutting Research Program 


is helping to find... 


Evaluation of today’s new and revolutionary ceramic 
f cutting tools is but another step in Warner & Swasey’s 
ever-continuing metalcutting research program. Only 
through such constant engineering investigation, study 
and testing can answers be found te your ever-present 
question, “How can we machine it better, faster, 
for less?”. 


Highlighting the American Society of Tool Engineers’ Silver Anni- 
versary meeting at Houston, Texas, March 25 through 27, will be a 
CERAMIC TOOLING SYMPOSIUM of which Warner & Swasey 
is proud to be a co-sponsor together with the Massachusetts Institute 
of Technology and Ohio State University. 


A display of ceramic tools and specially-adapted equipment will be 
featured along with the presentation of technical papers covering 
ceramic tooling’s historical background, laboratory findings and the 
practical advantages and disadvantages of industrial applications. 


A panel discussion by leading authorities will answer your specific 
questions regarding the potential application of ceramic cutters in 


your own shop. 
<8 We are looking forward to seeing you in Houston! 


wousTow 


WARNER 


SWASEY 
Cleveland 


PRECISION. 
YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER 4&4 SWASEY MACHINERY 


SINCE 1680 


CERAMIC SYMPOSIUM 
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SWASEY 
CUTS SMALL LOT COSTS... 


solves inventory problem for Cleco Division, Reed Roller Bit Company 


5-SPINDLE BAR MACHINE 


WARNER a SWASEY 14" Standard Capacity 


2'4" Oversize Capacity 


MULTI-SPINDLE 5-SPINDLE CHUCKING MACHINE 
6" Swin 
AUTOMATICS 


6-SPINDLE BAR MACHINE 
Capacity 


Cleco Division, Houston, Texas, manu- 
factures a wide variety of air tools. About 
6000 different component parts must be 
machined each year—and, in order to keep 
reasonable inventory, in relatively small 
lots ranging from 100 to 1000 pieces. 

While production on small hand-oper- 
ated turret lathes kept inventory in line, 
it resulted in too high a cost per piece. 
On the other hand, economical produc- 
tion on conventional automatics required 
larger lot sizes and higher inventories. 

In 1948, Cleco installed a Warner & 
Swasey 5-Spindle Automatic to solve both 
these problems. Its quick setup permits 
machining small lots at automatic rates 
—reducing cost per piece, and inventory 
at the same time, 

This automatic has been operated on a 
two-shift basis—the equivalent of 16 years 
of one-shift production—with an excep- 
tionally low record of downtime. Only 
$144 has been spent for repair parts. And 
despite this usage, cross slide form cuts 
to within .002” are easily held. 


Foreman O. R. Palmer says: “We handle 
as much of our short run work as possible 
on the Warner & Swasey. Only when 
there's more such work scheduled than 
the machine can accommodate do we 
route the surplus to other automatics.” 
Cleco operators like the automatic’s quick- 
set quadrants which eliminate cam chang- 
ing for feed strokes, its micrometer-dial 
cross slide adjustment, and general ease 
of operation. 

If you'd like to reduce your machining 
costs on small and medium lot production 
—as well as long runs—call in our Field 
Representative. He'll be able to tell you 
whether your work can be done more 
profitably on a Warner & Swasey Multi- 
Spindle Automatic. 


WARN ER 


SWASEY 

Cleveland 
PRECISION 
MACHINERY 


CERAMIC SINCE 1880 
SYMPOSIUM TEXAS 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER G SWASEY 
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PRESSES 


Rugged as the Rockies 

Some made in 1907 with rugged de- 

pendability ore still operating at a profit. 

Wide selection of sizes from 6-65 

tons... STOCK to 4 weeks dolivery. 
24 HOUR REPAIR SERVICE 

See Bulletin 353 for more details. 


WALSH PRESS & DIE CO. 


4709 W. Kinzie St. © Chicage 44, illinois 
EStebrook 8-6700 


Divisions of 


AMERICAN GAGE and MACHINE CO. 
SIMPSON ELECTRIC COMPANY = SIZE CONTROL COMPANY 
WALSH PRESS & DIE COMPANY 
STANDARD TRANSFORMER CO 


Complete details in catalog 53 


SIZE CONTROL CO. 


2500 W. Washington Boulevard 
Chicago 12, * MOnroe 6-6710 
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World's largest broaching machine! 


thenew BROACH 


built with 24OQ- inch stroke! 
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BROACHING TAKES A 


GIANT STEP 


Broaching has entered the leviathan stage! It joins the 
family of really big machines —the giant grinders, 
the mammoth millers, the prodigious presses and 
planers. 


To Lapointe goes the credit for engineering and build- 
ing this biggest of all broaches, for Lapointe was 
known to have the facilities and the know-how to do 
the job. And with all its size, this broach will of course 
hold the extreme tolerances required for indexing and 

Designed for broaching the “pine tree” form on wheels broaching the intricate “pine tree” form on gas tur- 
for a stationary gas turbine, this machine can bine wheels. 


accommodate turbine wheels up to 80-inch diameter, This latest accomplishment is another indication of 

Lapointe’s ability to anticipate the demands of indus- 

try. Lapointe — with 54 years of broach-building ex- 

this machine, which is built with the powerful continuous perience — has always led the field in developing 

, broaching machines, broaching fixtures, and broaches. 

teeth type “When BIGGER and BETTER broaching machines 
are built, LAPOINTE will build ‘em!” 


_ 9-inch rim thickness! Such heavy broaching is easy for 


THE LAPOINTE MACHINE TOOL CO. 
HUDSON, MASSACHUSETTS * U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTUR- 
ERS OF BROACHING MACHINES AND BROACHES 


LAPOINTE 


known to be the best in 


BROACHING 
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for fabricating 


Formica 


Productive 


Recurately located under drill to pre 


bushing and becoming dull 


Boa 3 Times PircH 


Fig. 3 
Ming glass base mater al use Morse quick twist 


Seed drill. For tapping procedure has been 


for all types of materials. A ground high 


Al 


Morse clectrolized tap is recommended 


Engineer 


BG = 
ia 
Ad 
4 3 
a 
4 — 
i 
i 
i % ‘ 
49 
32 
on 
The Tool 


OR ICA says: 


Reg. U. S. Pat. Off. 


Electrolized Tools!’ 


Top performance on the job, hole after hole after hole... that’s why 
the instruction manual of the Formica Corporation specifies: 


“For Drilling Glass-Base Material: 
MORSE Quick-Twist Electrolized Drill . . . 


“For Drilling Paper and Fabric-Base Materials: 
MORSE Slow-Spiral Electrolized Bakelite Drill... 


“For Tapping: 
Procedure has been standardized for all types of materials. 
A ground High-Speed Steel MORSE Electrolized Tap is 
recommended.” 


Formica, like every other concern that has tested it, finds that the 
exclusive MORSE process of Electrolizing gives up to 30% longer 
tool life on the toughest jobs. And the only source for Electrolized 
cutting tools is the Morse-Franchised Distributor. 


MORSE TWIST DRILL & MACHINE COMPANY + NEW BEDFORD, MASS. 
Subsidiary of VAN NORMAN INDUSTRIES, INC. 
Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 


\means “THE MOST” 
Ain Cutting Tools 


March 1957 FOR FURTHER INFORMATION. USE READER SERVICE CARD. INDICATE A-3-33 


2% 
ah) 
: 
ae 
P 
wae 
a 
| 
yy 
“4 
3 
“te 
x 
4 
4 
© 
33 


This 13 Series x 12’ Cincinnati Press Brake has a capacity of 250 tons and is used 
for many types of forming and punching work at the Falstrom Plant. 


This 2512 Series Cincinnati Shear has a capacity of %" x 12’ long mild 
steel plate, and is used to shear a variety of metals to micrometer accuracy. 


® Photos courtesy Falstrom Company, Passaic, N. J. 


THE CINCINNATI SHAPER 


CINCINNATI 25, OHIO, U.S.A. SHAPERS » SHEARS + BRAKES 
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Cincinnati Shears and Press Brakes 
produce a wide variety of precision 


custom metal work 
"at FALSTROM COMPANY, Passaic, N. J. 


Three Cincinnati Shears and five 
Cincinnati Press Brakes are profit- 
able producers in this finely 
equipped plant. A broad variety of 
precision work in many different 
metals is done on these versatile 
machines, yet changes from job to 
job are made rapidly with minimum 
loss of time. Due to the accuracy of 
their Cincinnati Shears and Press 


Brakes, Falstrom Company has 


been able to minimize the use of 
welded construction in their special 
fabricated products. 


Consult our Application Engineer- 
ing Department about your pro- 
duction problems, and write De- 
partment E for Catalog S-7R on 
Cincinnati Shears and Catalog B-4R 
on Cincinnati Press Brakes. 
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Complete new 
“leadership tine’ catalog 
More than 200 pages provide you 
with complete design information, 
easier selection of die sets and sup- 
plies. Write for your copy today! 
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ON NEW panty DIE SETS 


Now standard on all Danly precision die sets, MICROME 
chrome plated guide posts typify Danly leadership in 
die set design. Years in development, they represent only a 
part of Danly’s never-ending effort to provide the finest in 
quality. These new posts are extremely hard and have 
very high resistance to wear. Super smooth finish helps to 
guarantee lasting precision performance . . . they are another 
important reason why you should specify Danly die sets. 


DANLY MACHINE 
SPECIALTIES, INC. 


2100 South Laramie Avenue 
Chicago 5O, Illinois 
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1. Cross section through pressure control valve body shows 
tricky inspection problem. There are 12 linear and 8 angular 
dimensions to be measured within the hole shown in cutaway. 


2/3 cut in gaging time 


helped prove how 23 more Kodak Contour Projectors 
would return their cost inside 12 months 


A leading manufacturer of air- 
craft components recently pur- 
chased 23 Kodak Contour Pro- 
jectors when cost studies showed 
the machines would pay for them- 
selves in 12 months. 

The studies were based on the 
time and labor saved by Kodak 
Contour Projectors in inspection 
of parts like the pressure control 
valve body pictured above. 

This component has 12 linear 
and 8 angular dimensions to be 
checked—all inside a blind hole. 
With a Kodak Contour Projec- 
tor, Model 30, inspection of 25 
pieces takes just 344 hours. For- 
merly, the same job took 10 hours 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


and was less accurate. Hundreds 
of manufacturers across the coun- 
try have had similar experiences 
with all sorts of complex parts, 
large and small. 

Whether problem in- 
volves receiving, production, or 
final inspection, there’s a Kodak 
Contour Projector to do the job 


your 


quickly, accurately, and at low 
cost. To learn more about how 
optical gaging can work for you, 
send for your copy of the free 
booklet “Projection Gaging with 
Kodak Contour Projectors,” or 
write for the name of the repre- 
sentative in your area. No obliga- 
tion, of course. 


Apparatus and Optical Division 


the KODAK CONTOUR PROJECTOR 
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2. Part of the receiving inspection department 
of the aircraft components plant. Model 30 
Contour Projector is at the left. Operators 
work comfortably in normal lighting. 


3. Close-up of Model 30 shows tracer fixture 
and pantagraph. The tracer fixture follows the 
contours of the hole and translates them into an 
image on the screen for accurate gaging. 


4.\In another application, a Kodak Contour 
Projector, Model 4, is used with a jeweler's 
lathe, which enables the operator to grind the 
radii on a servo mechanism piston to a toler- 
ance of .0005” by watching the magnified 
image during grinding. 
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EFFICIENT MILLING...in any direction! 


New CLEVELAND 4-flute center cutting End Mills 


reduce individual end tooth shock and assure smoother an Ss 
cutting action, particularly in plunge milling. . > 

The advanced design of 4-flute 500 Series High Speed End Mills = 
is your assurance of accuracy and high production in both tracer 


and general purpose milling. The accurately form-ground notches BALL NOSE SQUARE END 


. le is uniformly progressive from zero at dead center 
and pos » chip reme L&} these new CLEVEL one 
formity and positive chip remova I'ry these ne LEVELAND Gland ith thie 


End Mills on your next job, Get all the advantages of 4-flute mills 


i: and plunge cutting, too! Contact our nearest Stockroom, or . 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


THECLEVELAND twist pri co. 


1242 East 49th Street * Cleveland 14, Ohio 


Stockrooms: New York 7 + Detroit 2 + Chicago 6 + Dallas 2 + San Francisco 5 + Los Angeles 58 — 
E. P. Barrus, Ltd, London W. 3, England 


é 
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with 
Phil Marsilius 


Vice-President 
The Producto Machine Co. 


Master or Commercial: What Makes 
the Difference? The most obvious dif- 
ference between a Master (Precision) set 
and a Commercial set is the price. The 
Commercial set costs less because less as- 
sembly time is required in its manufac- 
ture. Punch holder and die holder toler- 
ances are the same for both grades of die 
set. However, extremely close tolerances 
for fit between pins and bushings on 
Master sets require more accurate honing 
of bushings in assembly. Master die set 
tolerances for parallelism between punch 
and die holder are also more critical than 
those for Commercial die sets 


Normally, the difference between pin 
and bushing diameters on die sets manu- 
factured by our industry is never less than 
0002” and ranges as high as .0009” 
There are die sets made to closer or looser 
tolerances than these, but generally speak 
ing, the majority of die sets fall into this 
category 


Master die sets are manufactured to the 
low side of this tolerance scale and are 
held to a maximum of .0004” differen- 
tial. This closer tolerance increases the 
useful life of precision sets by allowing 
for wearing of the pins and bushings in 
operation 


Commercial die sets are made through- 
out the entire range of this tolerance 
scale and, more often than not (to reduce 
assembly cost), are made to the higher 
tolerances. As a result, their accuracy will 
usually decrease much faster than that of 
Master die sets. While it is possible with 
this tolerance range to receive a Com- 
mercial set with the minimum pin and 
bushing fit allowed, you can be certain 
of longer die set accuracy only with a 
Master set, which is guaranteed to be held 
to the low side 


A “free-sliding fit’ is one that permits 
the punch holder to move down on the 
guide pins of its own weight. It does not 
have any bearing on the degree of accu- 
racy of the die set since a free-sliding fit 
can be supplied on both Master and Com- 
mercial sets. On Master sets, however, it 
is sometimes necessary to hone out the 
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A new catalog 


designed for you! 


WRITE FOR YOUR C 


Here, at last, is a die set catalog that 
makes your selection and ordering 
really easy. Producto’s all-new catalog 
is compact for the die designer, con 
venient for the purchasing agent, a 
functional tool for the die maker 

These unique features make Pro 
ducto’s catalog much easier for you to 
use 


IT’S COMPACT. Though many items 
have been added, it has fewer pages 
because superfluous material has been 
eliminated. New products include 
Qwik-Fit Guide Pins, new Bushings 
with grease fittings, Lamina Bushings, 
Ring Punches and Dies, Toolroom 
Equipment, Lubrication Accessories 
and new Die Spring Selections 


IT’S COMPLETE, containing the great- 


est selection of die sets and accessories 


THE PRODUCTO 


OPY TODAY 
that has ever been offered to date. 


ALL PRICES ARE NET and appear in 
a separate pricing supplement, re- 
moved from the technical section, No 
more time-consuming 


discount’ cal- 


culations 


NEW BINDING ARRANGEMENT 
lets you look at technical and pricing 
informauon No more 
flipping pages back and forth to get 
complete information : 


STREAMLINED PAGE LAYOUT 
makes it easier for you to find essential 
data. Color highlights catalog numbers 
and drawings 

To make your die set ordering as 
painless as possible, write today for a 
free copy of Producto'’s new Catalog 


No. 11. 


MACHINE COMPANY 


$30 Housatonic Avenue, Bridgeport 1, Connecticut 


Wherever die sets are used 


PRODUCE MORE WITH 


PRODUCTO PRECISION DIE SETS 


bushings to a full 0004” tolerance to pro- 
vide a free-sliding fit 


EVERY die set MUST, of necessity, work 
freely in normal use, on the press, but 
catalog die sets should come apart and go 
together easily for bench work. With an 
occasional exception (when sets are made 


to the lowest tolerance for fit allowed), 


INFORMATION, USE READER SERVICE CARD 


disassembly should be possible by hand 
without use of separating tools 


In making a choice, the degree of accu- 
racy required and the life requirements of 
the die set should be the main points of 
consideration which determine whether 
you should order a Master or Commercial 
die set. 


INDICATE A.3-39 39 
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INSTANTLY . . . precisely and in 
any desired quantity (no matter 
how small or extended a run) 
every change in contour is trans- 
ferred from master piece or tem- 
plate to the cutting tool. It also 
controls the hydraulically ac- 
tuated cross feed and the longi- 
tudinal movement of the car- 
riage. 

Changeover to standard lathe 
operation or back to tracer work 


without the addition or remova 
offered to industry since of any parts. 

cutting tools were invented __ 


Model 32 Dial-Master Sidney Engine or Tool 
Room Lathe with Sidney Fluid Tracer 


THE SIDNEY FLUID TRACER 
is remarkable! It saves time and 
costs and increases production. 


Write for bulletin or ask for represen- 
fative to call at your convenience. 


‘ THE SIDNEY MACHINE TOOL co. « | e SIDNEY, OHIO — 
Builders of Precision Machinery since 1904 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-3-40 The Tool Engineer 
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#3 MORE HYDRAULICALLY 
CONTROLLED PRE-SELECTIVE — 
SPINDLE SPEEDS 
<3 q @ standard SIDNEY feature ever 
by other lathe manufacturers 
fitting tribute to SIDNEY - 
40 


locate 
RIGHT ON THE NOS: 


WITH UNIVERSAL 


LOCATING 
PINS 


The accuracy of Universal 
Locating Pins assures you quick, 
accurate alignment in production 
operations. They are hardened and ground 
and held to close tolerances. All 


standard sizes—of round or relieved 


—in press fit, threaded or lock screw 


types including rest buttons are 
stocked and available for 


immediate delivery at 


a fraction of the cost of 


ordinary tool-room 


pins. Write today for new 


98 page catalog 


showing the complete jine of 


Universal quality products, 


UNIVERSAL 
ENGINEERING 
COMPANY 


FRANKENMUTH 3, 
MICHIGAN 


194 
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Your Best investment 


for Today’s Production 


Continuous Horizontal 

Broaching Machine 

Stroke—42” to 120” 

Cutting Speeds—27 to 49 f.p.m. 


Vertical Pull-Down 

Broaching Machine 

Capacity—5 to 50 tons 
Stroke—30" to 72” 

Cutting Speeds—4 to 35 f.p.m. 


Vertical Twin Ram Broaching Machine 
Capacity—5 to 25 tons 
Stroke—30” to 100” 

Cutting Speeds—4 to 35 f.p.m. 


Horizontal Surface Broaching Machine 
Capacity—10 to 50 tons 
Stroke—90” to 240” 


Vertical Single Ram Cutting Speeds—15 to 300 f.p.m. 


Broaching Machine 

Capacity—5 to 25 tons 
Stroke—30” to 90” 

Cutting Speeds—4 to 35 f.p.m. 


Horizontal Internal Broaching Machine 
Capacity—3 to 50 tons 
Stroke—6” to 90” 

Cutting Speeds—4 to 35 f.p.m. 


NOTE—AIl capacities, strokes and cutting speeds given are for standard 
machines and will be varied to suit your requirements. 


The Tool Engineer 
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Requirements 


- DETROIT 
Broaching 


You want machines for today's production to be rugged 
. . « built to deliver high output consistently, without 
costly shutdowns. But look to the future as well! Be sure 
that these machines are also designed with maximum 
versatility . . . so they'll be readily adaptable to model 
changes for tomorrow's production, too. 


Detroit machines meet these requirements because 
they are: 


® RUGGED .. . take overlcads 50% over rated capacity. 
j @ FLEXIBLE .. . easily retooled for part or model changes. 


DEPENDABLE .. . rigid construction and stabilized hydraulic 
circuits assure consistent high production. 


SIMPLE . . . easy to operate, easy to maintain. 


e VERSATILE . . . available with manual, semi-automatic or 
full automatic control plus automatic tool handling. 


e PRECISE . . . total ram runout less than .0005” through 


strokes as long as 100’. oe: 
FOOLPROOF . . . full interlocking protects machine and 

tooling. All electrical and hydraulic equipment to J.1.C. 

standards. 


To make the best investment for today and tomorrow, 
consult our Engineering Department. They'll recommend 
the right high-capacity, high-performance Detroit ma- 
chine to solve your problem, along with complete tooling 


and automation if required. Send parts, prints or details 


(Ask us to quote on any of your 
of your problem now. hydraulic press applications.) 


Special Automatic 
Gooseneck Press 


DETROIT BROACH & MACHINE COMPANY 
DEPT. D-3, ROCHESTER, MICHIGAN 


Please send me free literature on: 


DETROIT 


() Continuous Horizontal Broaching Machine 
{} Horizontal Surface Broaching Type 


| 
| 
| 
| 
| {} Single Ram Vertical Type 
y+% | () Twin Ram Vertical Type () Broaching Tooling 
| [}) Pull-Down Vertical Type () Presses 
| 
& MACHINE COMPANY 
DEPT. D-3 | TITLE 
ROCHESTER, MICHIGAN 
| ADDRESS 
| ciTy ZONE STATE 


March 


1957 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-3-43 AS 


ok 
Plate Press ine 
Machines 
Assembly Press é 
| 
| 
7) 
| 
, 
j 
2 
le ae 
‘4 
ae 


production 15% 


pays for itself 
in less than 9 months 


Automatically separating ferrous 
particles from coolant with a #2 
Barnesdril Magnetic Separator and 
recirculating it, has produced a 
saving of $20.00 per week* on this 
cylindrical semi-automatic grinder 
BARNESDAIL Benefits such as improved finish, less 


2 Magnetic downtime and less coolant waste 


aaa, y were immediately noticeable. 
grinder. oe) Ses Additional benefits, such as the 


reduction of dermatitis and increased 


operator comfort, were noted only 
after the coolant separator was 
in operation some time. 


These benefits are typical of the 
savings and benefits accrued 


when a Barnesdril separator is 


installed Call your Barnesdril 
Factory Representative today or 
write for Catalog 350 
* SAVINGS PER WEEK: 
Congratulations To ASTE On Their 25th Anniversary 3% brs Cleaning Time 
3% hrs Operator's Time 


1.87 gals. Coolant 
25%, Wheel Life 


FILTRATION DIVISION 


BARNES DRILL CO. 


=) 870 CHESTNUT STREET © ROCKFORD, ILLINOIS 
= DETROIT OFFICE: 3419 South Telegraph Road 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-44 The Tool Engineer 
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change tools in seconds! 
, retain exact diameter settings... 


WITH MICROBORE FLASH-CHANGE SYSTEM! 


Flash-Change permits a boring bar, set to a 
specific bore diameter, to be changed in seconds 
for other machining operations. Again and 
again, the bar can be quickly repositioned in 
the machine to accurately duplicate the original 
operation without further adjustment. 


Flash-Change tooling includes a complete 
range of boring, drilling and milling equipment 
readily adaptable to any machine, or from one 
machine to another, by. means of a simple 
Flash-Change Tool Holder with driving shank 
to suit the machine spindle. In addition to 


Flash-Change, the Microbore System includes a Shown is a cast iron gear box machined with 


complete range of Standard Boring Bars. Flash-Change tooling on a_ production basis. 
Special Cluster Bars can be furnished upon Production time substantially reduced. Bore 
receipt of a part print and engineering data. diameters duplicated to extremely fine limits. 


© For complete information on a tool system that can greatly increase 
your production standards and profits, write for Catalog No. 57. 


DE VLIEG MICROBORE MACHINE M 


irteen Mile Kd Reouval lak. Vichigan 
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SERIES E, 75-200 tons 
Front-to-Back Crankshe 


READILY EQUIPPED TO HANOLE 


2 
f 


THREE TYPES OF CLUTCHES FOUR TYPES OF DIE CUSHIONS 


Each Niagara Inclinable features the clutch best suited for the purpose. (1) Famed Designed and manufactured by Niagara, single 
2 cylinder and tandem type pneumatic die cushions 
Niagara multi-jaw mechanical sleeve clutch. (2) Exclusive Niagara multi-jaw Electro- are built in 4 types to make any Niagara In- 
clinable a double action press. Self-lubricating 
models are available for automated OBI's. 


Pneumatic sleeve clutch, (3) Niagara low inertia Electro-Pneumatic friction clutch. 


ef 


POWER INCLINING DEVICE WIDE CHOICE OF ACCESSORIES 


EQUIPPED FOR AUTOMATION 


Featuring the most advanced controls and devices, Fast-acting, safe and easy to With a full selection of modern press 
Series EA (automated models) are engineered for peak operate, Niagara's air motor inclin- accessories available, Niagara Standard 
productive capacity. Here's a line of OBI's that is ing device (shown above) is fur- Inclinables are adaptable to the widest 
completely equipped by Niagara for operation in your nished as an optional accessory. possible range of job assignments. 


automation lines. 


SUNES...34 MODELS 
EACH A CHAMPION IN ITS CLASS: 


Niagara offers you industry's most 
complete, most modern, and most — 
exclusive selection of standard inclin- 
ables... plus an unequaled ch 
of press accessories and automat 
devices to meet your specific job — 
requirements. You can. count on | 
Niagara for inclinables that will do» 
the most to speed production, assure | "| 
accuracy, prolong die life and hold - 
aintenance within n your 


SERIES EA (Automated), 75-200 tons _—SERIES BI, 60- 
Front-to-Back Crankshaft Double Crank 


YOUR WORK MOST PROFITABLY 


CENTRALIZED LUBRICATION TO FIT THE NEED ALL TYPES OF AUTOMATIC FEEDS 


Niagora Inclinables are readily equipped with either manually- To speed production, Niagara Inclinables ore easily equipped with 

operated or automatic lubricators, er automatic circulating oil complete, automatic feed arrangements: single roll, double roll, dial, 

systems. It's one of the many ways in which Niagara outfits chute, magazine and specially engineered types. Variable speed drives 

standard inclinables to meet individualized requirements. can be provided to allow adjustment for the optimum speed consistent 
with the die, material and feed length. 


GET ALL OF THE FACTS on any or. all Niagara Inclinable NIAGARA MACHINE TOOL WORKS BUFFALO Ue 
Presses. Consult with a Niagara representative. His recommenda- 

tion will be impartial. He has all types of OBI's to offer. At your DISTRICT OFFICES: 

request, specific Bulletins on each series, containing complete Buffalo * Cleveland * Detroit © Indianapolis © New York * Philadelphia 


information and specifications, will be mailed to you promptly Distributors in principal U, S, cities and major foreign countries 


standar presses inall sizes 
an es 
4 
America's most complete line of presses, press brakes, shears, 
other machines and tools for plate and sheet metal work, 


DRILL BORE REAM «+ RECESS FORM RADIUS MILL SLOT 


44.5 seconds per piece 


$ 


It pays to combine hard-to-handle operations 
on a versatile BAIRD 76H CHUCKER 


A glance at this photograph will show you how straightforward and ‘‘ciean’’ the 
arrangement is. Yet a wide variety of operations is being performed to ciose 
tolerances on a difficult workpiece. 


A unique feature is the milling of the locating slot in the direct center of 
the part. The milling is accomplished by stopping and accurately locating the 
chuck. This locating siot |s used on all subsequent operations on other mach- 
ines. The forming of the shape on the lead of fhe hole, pius the grinding relief, 
is done by a combination slide with a form tool. : 


The outer face is machined from the cross slide, which incorporates a re- 
lieving motion to eliminate draw-back marks. 


Sequence of Operations: Drill, bore and ream .735 - .739 center hole, face end, recess 
back of center hole for grinding relief, form radius on open end of hole (combina 
tion slide), and mill .1875 001 locating slot. 


Production: Cycle time 44.5 seconds per piece, 80 pieces per hour gross 


Every manufacturer who has instalied Baird Automatic Chuckers knows them 
industry's most versatile as rugged, dependable producers of amazing versatility easy to re-tool 
when the job changes. We'll be gladto estimate and give our recommendations 

high production chuckers on your prints or samples. Write Dept. TE. 


interested in Deferred Payment? .. . ‘‘ask Baird about it.’ 


THE BAIRD MACHINE COMPANY 
STRATFORD © *~CONNECTICUT 
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TOOL STEEL FLATS AND SQUARES 


for tools...dies...precision parts 


Wises fine steels—tops of their type—are first national 


O favorites for ease of working for excellent hardness and 
Wa rel IS toughness without warpage or dimensional change for 
dependable serformance Prec isiOn preparation ensures 
satin-sm ooth and arb free surtac lose accuracy, truly 
GROUND FLAT STOCK 


squere corners, flat and parallel sides 


Carbon .90'; Manganese 1.10% 
Chromium .50%% Tungsten 90% With fine steel thus prepared none of the time and talent 
Vanadium .15% 


of tne skilled worker need be spent on get-ready 


ne 
Generally reaarded as the finest of its metal wasted. Procedures n ay be simplified quality 
type the most versatile and adaptable ' 
P controlled work speeded time and money saved 
for the widest range of purposes. 


Warplis oil hardening comes in the complete ranae ¢ f 


“Diktisburgl" 651 standard sizes; Pittsburgh’ air hardening in 252 


standara sizes 


AIR HARDENING 
GROUND FLAT STOCK Each piece is indelibly name-branded .. . } 


€acn comes in 


its own protective wrapper bearing size, brand, analysis, 
Carbon 1.00% Manganese 50% 1 heat treat t 
nc Ce reatment. 
Chromium 5.25"; Molybdenum 1.10% on 


Vanadium .25% 


The size and grade of your ¢ hoic @ is conveniently 
5°), chrome type oHers superion be ble | ( 
ovtainabie trom selected distributors coast-to-coast 
toughness and wearability for long-run or st-to-coa 
out-of-the-ordinary applications. by name... OF ask us for « omple te information. 


PITTSBURGH TOOL STEEL WIRE CoO. 


MONACA, PENNA. 


Also precision-prepared oil hardening, 
water hardening and high speed drill 


rod round water hardening flats and 


squares . cold finished fine steels in all 
izes, grades and shapes 
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Straight 
from the 
horse's 
mouth: 


ood machine... 
time saved!” 


When a famous machine tool manufacturer reports on the proved very good, judged on performance, construction, 


performance of another's product, it is an Opinion you can accuracy and versatility. 

count on as authoritative. If you want eye-witness proof of similar significant savings 
The Ingersoll Milling Machine Company of Rockford, Illinois on your lathe production, the Lodge & Shipley Demonstra- 
is one of the early owners of a new Lodge & Shipley 16” tion Room is at your service. Contact your Lodge & Shipley 
POWERTURN 90 COPYMATIC Lathe. Used in turning cutter distributor for details or write direct to: The Lodge & 


housings and shanks, shafts and spindles, the lathe has Shipley Co., 3055 Colerain Ave., Cincinnati 25, Ohio. 


WORKPIECE: 4" Diameter Cutter Housing 
OPERATION Turn complete including taper 
MATERIAL: 4140 HR Stee! 
JOB FACTS CUTTING TOOLS: Carbide 


FEED: 018” per rev ii 
SPEED: 431 RPM ry | 
TIME: Floor.to-Floor: approx. 35 min. qe ey 


RESULTS: 24% time saved 
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Special Air Gaging Fixtures 
designed and built to meet your 
particular application require- 
ments. Complete engineering 
service available upon request. 


Send part print showing all 


ey. dimensions to be checked and 


tolerances required for prompt 
quotation and delivery. 
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MULTIPLE COLUMN 
AIR INSTRUMENTS 


To speed inspection of production parts, new Dearbornaire air gaging 
instruments are now offered in multiple column units designed to permit 
more accurate simultaneous checking of as many dimensions as may be 
required for a given part. What's more, each unit incorporates all of 
the advanced design features which have made Dearbornaire the 
most practical, most versatile column type instrument ever produced .. . 


@ New higher rated pressure system and built-in circuit restrictions 
make them virtually self-cleaning, reduce maintenance to a minimum. 


@ New glass tube has a characterized internal taper which provides 
positive linear accuracy over the full extent of the colibrated scales. 


@ Easy-to-read Zero-centered scales permit use of instrument for nor- 
mal inspection, statistical quality control, and as a tool setting gage. 


@ Interchangeability of component parts simplifies conversion from 
one amplification to another, reduces spare parts inventory costs. 


Plus a complete line of air gage spindles, rings, snaps and cartridges 
all precision finished to give you greater accuracy, longer wear life. 
Free demonstration arranged upon request. Write for details todayl 


AIR GAGE DIVISION 


DEARBORN GAGE COMPANY 


22038 Beech Street * Dearborn, Michigan 


USE READER SERVICE CARD: INDICATE A-3-51 
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a new concept of gear accuracy! 


Barber «+ Colman Builds World’s Most Accurate 


Hobbing Machine *K 


SK First 


hobbing machine 
ever guaranteed 
to cut gears 
within 10 seconds 


angular error 


The Tool Engineer 
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Barber-Colman has designed and built, in collaboration 
with Sperry Gyroscope engineers, a new type of hob- 
bing machine which hobs without any further finishing 
operation, gears for the most accurate radar, naviga- 
tional and computing equipment. This machine is 
known as the “Ultracision’’ Hobbing Machine and is so 
accurate that gears cut by it will transmit motion within 
10 seconds of true angular rotation. This is equivalent 
to .0001” on 4” diameter, which is the only size that has 
been thoroughly investigated at the present time. This 
means that the combination of lead, profile and spacing 
errors measured over non-adjacent teeth cannot exceed 
10 seconds of true angular displacement at any diameter 
along the involute. 

In order to arrive at this degree of precision, it has been 
necessary to provide new methods of positively checking 
such accuracy. Sperry engineers utilize theodolites and 
auto-collimators in conjunction with pneumatic, elec- 
tronic and mechanical gaging equipment which assures 
accurate measurement within millionths of an inch. 


the machine 


To produce gears of this accuracy, many new and un- . 


usual features have been incorporated in the hobbing 
machine. The greatest care in manufacture and assembly 
has been used for all parts. All vital surfaces on the 
machine are scraped within .0001” per foot, and even 
the covers are scraped to fit the scraped portions of the 
bed casting to prevent entry of foreign matter. 


March 1957 


BARBER-COLMAN COMPANY 
683 ROCK STREET* ROCKFORD, ILLINOIS 
Hobs + Cutters « Reamers « Hobbing Machines « Hob Sharpening Machines 


Since the machine is designed to cut only spur gears, 
the feed drive is independent of the main drive. Capa- 


Y’ diameter blanks, 6” maximum 


city of the machine is 1¢ 
length of hob carriage travel, and maximum rated pitch 
capacity of 32 DP. Drives to the work and hob spindles 
have been made as short as possible to minimize any 
twisting and vibration, An extremely accurate index 
worm and gear are mounted in ultra-precision taper 
roller bearings. Except for the index change gears, the 
gear train between the main drive shaft and the index 
worm contains only a worm and worm gear, and a pair 
of 90° helical gears, 

The basic machine weighs 11,000 Ibs., (with controls 
13,800 lbs.) to provide the rigidity necessary for this 
exceptional accuracy. Another feature for increased 
rigidity and accuracy is the elimination of a hob slide. 
The hob is mounted directly on an expanding arbor, 
and shifted on this arbor, rather than by means of a 
hob slide. 

Adjustments are provided for trueing the hob spindle 
within a few millionths of an inch, Both hob spindle 
and outboard support are mounted in ultra-precision 
taper roller bearings. 


the hobs 

To attain extreme profile accuracy on the gear teeth, 
Barber-Colman also has developed a new class of hob 
called “Ultracision’, and made to limits of .0OOO8” lead 
variation in one axial pitch, and .00015” in 3 axial 
pitches. These limits are just half of those for Class 
AA hobs. These hobs are ground and have larger than 
standard diameters to permit a greater number of hob 
teeth for very fine finish on the gear tooth profiles. 
Wide hubs and a 2” diameter straight bore provide 
maximum rigidity for the hob. 

The development of this new concept in gear accuracy 
— the finest limits of gear accuracy ever obtained on a 
production basis will eventually reflect in a higher 
standard of quality for gears produced on standard 
production hobbing machines, You are invited to sub- 
mit your gear specifications and problems for analysis 
and recommendations by our engineers, Detailed in- 
formation on the new “Ultracision” Hobbing Machine 
is available on request. 
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Use MANHATTAN ABRASIVE WHEELS 
for Faster Cutting and Grinding... 


Whatever your needs, a Manhattan Abrasive Wheel can 


be engineered for your particular alloy requirements. = 
Manhattan Abrasive Wheel Specialists solve ROUGHING FINISHING WHEES 


problems at your eee for faster cutting, rough grind- CUT-OFF WHEELS « MOLDISCS » DIAMOND WHEELS for 


ing or finishing. Every component of the wheel they Foundry Snagging—Billet Surfacing 

specify — abrasive, grain size, hardness, structure and Centerless Grinding 

bond — is custom-designed for your working conditions General purpose grinding with portables 

to remove more metal, faster... at lower cost. Grinding and Finishing stainless steel welds 
Bearing Race Grinding and Finishing 
Discuss your metal removal requirements Finishing Tools and Cutlery 

with a Manhattan Abrasive Wheel Spe- Cutting-off —Wet or Dry—Bars, Tubing, Structurals, etc. 
cialist. He'll show you how you can get Foundry Cutting—standard and reinforced wheels 
more output per man hour...‘'More Use Grinding Carbide Tipped Tools 

per Dollar” 


WRITE TO ABRASIVE WHEEL DEPARTMENT 
MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


INC. 


Fiat Belts V-Belts Conveyor Belt Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Broke Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Loundry Pads and Covers * Bowling Balls 
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7171 E. MeNICHOLS RD. + DETROIT 12, MICH 


SPLINE ROLLING 
IN ONLY 5 SECONDS... 


.. . That's all it takes to roll-form 
this helical spline with the Michigan 
Roto-Flo “chipless production” proc- 
ess. Floor-to-floor time, with avto- 
matic loading, is 17 seconds. Cold 
metal displacement produces re- 
quired dimensions from blank diam- 
eters less than the PD and OD. As 
accurate as machining, the process 
produces superior surface finishes. 
Want more data? Just ask for our 
application Bulletin RF-55. 


GEARS FOR 
ROADBUILDING 
EQUIPMENT . . . 


.. are readily cut on this automati- 
cally cycled Michigan Shear-Speed. 
The heavy 33-tooth gear shown 
(324-in. face width) is produced at 
52 pieces per hour, removing over 
10 Ibs. of SAE 8622 steel as chips. 
Cutting speed is 17 fpm. Let us send 
you Bulletin SS-55 telling the full 
story of large gear shaping. 


AUTOMATIC CHECKER 
FOR HIGH PRECISION 
GEARS .. . 


... designed particularly for aircraft 
and special-purpose spur gears. 
Cuts time needed for checking and 
recording parallelism, tooth taper 
and tooth spacing to 16% of nor- 
mal. Handles gears from \%4 to 2'2- 
inch face width and up to 14 inches 
diameter. Readings are automati- 
cally and permanently recorded by 
a built-in recorder for easy com- 
parison. Ask for Bulletin 481-A. 


MICHIGAN TOOL 
COMPANY 


IN CANADA: COLONIAL TOOL CO, LTD 
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AUTOMATIC LOADING 
UPS GEAR SHAVING 
OUTPUT... 


and releases the operator for 
preliminary gear checking. Mechan 
ical loaders on standard machine 
tools (shown here: a Michigan Gear 
Shaver) offer a middie ground of 
automation that pays off immedi 
ately in Output per machine-hour 
without increasing the work load of 
the operator. It's also safer 


READY SOON— 
A TANDEM HOBBER... 


latest addition to the Michigan 
line of hobbers features self-con 
tained checker, automatic size con 
trol, loading and unloading, and 
chip disposal. You'll be able to set 
two or more of these hobbers in 
series for continuous through-feed 
ing of parts. Literature coming off 
press soon drop us a line now. 


FROM RESEARCH — 
BETTER MACHINES, 
BETTER GEARS... 


Michigan machines and tools 
of tomorrow for the controlled 


quality, easier-made gears and 
splines to come will owe much to 


the work of our research staff. This 
stepped up development activity, 


now housed in new facilities (one 


section of which is shown), will carry 
on the scientific study basic to gear 
progress. New methods, machines 
and tools are sometimes the best 
answer to requirements of a partic 


vlar manufacturer. If you have a 
problem in the area of gear and 
spline production, we will be glad 
to talk it over 


MICHIGAN TOOL 
COMPANY 


7171 E. MeNICHOLS RD. + DETROIT 12, MICH 
IN CANADA, COLONIAL TOOL CO, LTD 
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How a designer 


licked the wind-up 


problem in a highly 
sensitive machine 


The schematic drawing illustrates a “floating roll,” one 
of the most sensitive and precise methods of controlling 
tension in a web of material—whether it be wire, paper, 
cotton, threads, plastic or strips of metal. It is one more 
example of U.S. PowerGrip “Timing’® Belt’s ability to 
simplify and improve a power transmission unit... one 
of the reasons why the invention of this belt was recently 
awarded the Franklin Institute’s Edward Longstreth 
Medal for “Invention of High Order.” 


Whether for original equipment or plant conversion, 
U.S. PowerGrip offers all these advantages: 


Mechanical Goods Division 


« no slippage, no take-up—allows short centers, high ratios, 
absence of metal-to-metal contact — eliminates need for 
lubrication and housing devices. 

« handles speeds up to 16,000 F.P.M. or so slow as to be 
imperceptible to the eye. 

« close to 100% efficiency. 

+ imbedded with steel cables for high tensile strength. 

« constant angular velocity. 


These belts — plus expert engineering service —are ob- 
tainable at “U.S.” power transmission distributors, at 
any of the 28 “U.S.” District Offices, or by writing us at 
Rockefeller Center, New York 20, N. Y. . 


United States Rubber 


March 1957 


FOR FURTHER INFORMATION. USE READER SERVICE CARD 


INDICATE A-3-57 


PowerGrip “Timing” Belts i 


HOW METALWORKING 


GENERAL 
THROUGH ITS NEW 


1T 


Laboratory with factory-size equipment—that’s the new $5,000,000 G-E metals and ceramics labora- 
tory in Schenectady. From here will come many of the products manufactured by the Metallurgical 
Products Department of General Electric Company, 11101 E. 8 Mile Road, Detroit 32, Michigan. 


The Tool Engineer 
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BENEFITS FROM THE RESOURCES OF 


ELECTRIC 


METALLURGICAL PRODUCTS DEPARTMENT 


March 


1957 


FOR FURTHER 


Solutions to your most pressing problems, plus 


developments ahead of industry trends, are 


now being worked out in our laboratories 


It doesn’t take’ a crystal ball to know 
what role cutting tools will play in 
the Metalworking Industry in the 
future. The signs are unmistakable 

More accurate casting, extruding, 
and forging techniques will mean 
that less metal must be removed by 
machining. And this will mean that 
cutting tools must take thinner cuts, 
and hold closer tolerances. 

New and more automatic machine 
tools will mean that cutting teols 
must operate at higher speeds — yet 
provide the longer tool life neces- 
sary to give you maximum benefits 
from automation. 

General Electric, through its new 
Metallurgical Products Department 
(successor to the Carboloy Depart- 
ment), has already developed several 
cutting tool materials that are ahead 
of these trends. 

Three years ago, the first of the 
three Carboloys Series 300 carbides 
was announced. Today, these grades 
permit you to cut harder steels, at 
higher speeds at lower machin- 
ing cost per part. 

Two years ago, General Electric 


researchers introduced Cemented 
Oxide. This material puts mirror 
finishes on metal, while operating 


-at speeds up to 3000 fpm — far be- 


yond the range of carbides and 
ceramics. 

And last year, G-E Engineers in 
the Carboloy Machinability Labora- 
tory developed several new machin- 
ing techniques to help you make 
better use of these improved mate- 
rials. One of these techniques lead 
to a way to utilize carbides at low 
speeds — starting from 0 fpm~— an 
almost impossible task until now 

All these developments resulted 
from the vast technological resources 
which General Electric has brought 
to bear on metalworking problems 

plus the fund of machining knowl- 
edge accumulated since G-E first 
introduced carbides to American 
industry in 1928. 

These resources and this knowledge 
mean that General Electric through 
its Metallurgical Products Depart- 
ment—will be able to recognize and 
solve new problems of the Metal- 
working Industry as they arise. 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 


INFORMATION, USE READER SERVICE CARD; INDICATE A-3-59 
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WKU — Universal Foundry Saws. WKLM — Long Stroke Models. WKBB — Semi-Automatic RAIL 
Maximum saw blade diameter Maximum cake capacity 12” x Sawing end Drilling Machine. 
44”. Ask for cataiog #53e. 60°. Ask for catalog #56e. Ask for catalog #41e. 


MODEL WKA630 
FULLY AUTOMATIC 
COLD SAWING MACHINE 


Illustrated here is one of the 43 
cold sawing machines made by 
Wagner. 


meCutting capacity up to 27” 
Ask for catalog #44e, 
= 
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New TWO POINT DRIVE reduces Automatic Saw Blade Sharpener. Original Wagner tel Sow _Examiple of Wagner 
axiai thrust and backlash. Facill- 3 Models with capacities 52” Biades up to 71” Dia. Ask for Cuts 10” steei continnousi 


tates sawing of SUPERALLOYS, Ask for catalog #5ie. catalog #500. the rate of 25 per Hour. 


Automation 


/ 

4 y 


Wagner, the original name in hydraulic A Wagner cold saw is the reliable start- 
cold sawing machines, now offers auto- ing point to such automation. Its effici- 

7 fo mation plus specialization in the field of ency will maintain your production peaks - 
metal cutting. Circular sawing is a fast, and its versatility permits the use of less : 
economical method for cutting metals. expensive standard stock. 

Now it is taking its rightful place in auto- 

mation with such well-established pro- Let us know your problems. We will sug- 
cesses as milling, drilling, tapping, ream- gest the right machine to do your cutting 
ing, and boring. - job most efficiently. Write for details. 
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8AM. 9 10 


MODELS 
OF COLD SAWS 


to meet your requirements 


Wagner, with a complete line of auto- 
matic, semi-automatic and specialized 
machines, covers the entire field of 
cold sawing of conventional alloy steels, 
including the stainless types. These 
models, with extended speed ranges, 
will efficiently cut a wide variety of 
the NEW SUPERALLOYS. 


HUMAN CONTROL 


PRODUCTION RATE 


@ AUTOMATION OVER HUMAN CONTROL 


As the above chart shows, AUTOMATION main 
tains Peak Production throughout the day 

fatigue or slow starts do not influence your pro- 
duction schedule. 
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THIS ONE MAKES PANS .. . Pom are pro- 
duced at the rate of ten a minute in this 700-ton 
seven-station Bliss transfer feed press. A 22” x 24” 
blank is drown 5k,’ deep in the first station; trim- 
ming, piercing and restriking operations follow. Pans 
leave the press completely finished — ready for 
pickling and enomeling. 


THESE TWO MAKE SHELVES ... “Lazy Suzan” 
shelves by the millions are the product of these two 
800-ton Bliss transfer feed presses and the two Bliss 
embossing presses stationed ‘at their output ends. 
Coil stock is blanked in the first stations of the 
presses and work pieces carry through the remaining 
five stations and into the embossing press cutomati- 
cally. Each press produces 15 shelves per minute 
through two shifts. 


4 


BLISS TRANSFER FEED PRESSES 


Here's what's happening at Appliance 
Park: 6000-pound coils of steel feed 
into one end of these Bliss transfer feed 
presses, lines of shelves and pans march 
out the other ends, and only a few 
attendants stand by in between. 

Three separate press lines are in- 
volved. One is a 700-ton, seven-station 
press (with coil cradle, straightener 
and roll feed) that produces ten deep- 
drawn pans a minute. 

The other two — identical set-ups — 
are 800-ton, six-station presses, also 
with cradle, straightener and feed, 
which feed into 800-ton embossing 
presses (see photo). Each produces 
shelves at the rate of 15 per minute. 

The method of operation is the same 
for all. Mill coils are loaded on the 
cradle. From there, strip feeds through 
the straightener and into the roll feed. 


BLISS 


SINCE 1857 


At the first die station in the press a 
blank is cut off. The transfer feed fin- 
gers move in on the work piece and 
carry it to the next station. As the slide 
comes down, the fingers move out; as 
it rises, they move in and repeat the 
cycle. New strip is brought to the first 
station and a completed part delivered 
with every stroke of the press. 

This set-up has solved a number of 
knotty problems for General Electric. 
Previously production required the 
services of two or three vendors, dou- 
bling and tripling the cost of dies and 
labor. Still further savings have come 
from the use of standard mill coils in- 
stead of blanks. In fact, the savings are 
expected to bring about an early amor- 
tization of the entire installation. 

Bliss has been building transfer feed 
presses and systems like this since 


E. W. BLISS Company, Canton, Ohio 


PRESSES, ROLLING MILLS, SPECIAL MACHINERY 
is more than a name...its a guarantee 


Spanish-American War days; today, 
over a thousand are in use. If you're 
faced with long-run production prob- 
lems, let a Bliss engineer show you 
some typical uses of the transfer feed 
principle. Perhaps it can pull your pro- 
duction costs into line — as it has for so 
many others, 


SEE IT IN ACTION .. . A new 

color-and-sound movie takes view- 
ers to the plant, shows the press 
in action. See close-ups of tooling, 
of transfer fingers, of coil feed 
techniques. To arrange a showing 
at your plant, write to E. W. Bliss 
Company, Canton, Ohio, or see 
your local Bliss representative. 


U. S. Plants in Canton, Cleveland, Solem and Toledo, Ohio; Detroit and Hastings, Michigan; Midland and Pittsburgh, 
Pa.; San Jose, Calif. Branch Offices in Burbank, Chicago, Cleveland, Dayton, Detroit, Indianapolis, New Haven, New 
York, Philadelphia, Rochester, San Jose, Salem, Toledo, Washington, D. C.; and Toronto, Ontario, Canada; E. W. Bliss 


(England) Ltd., Derby; E. W. Bliss Co. (Paris), France. Other representatives throughout the world 


handling operations ore eliminated becouse, on each of the three presses, 
strip from standard-sized mill coils ore fed from this power coil cradle 
through a five-roll straightener and into the roll feed on the press, Blank 
is cut off in the first die station of the press. Though not shown here, a 
second coll is ordinarily held ready at the rear of the cradie to speed 
handling. Bliss engineers designed all the coil hondling equipment and 
all of the tooling for each of the presses. 
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Like all Carpenter Matched Tool and Die Steels every 
bar of STENTOR (Oil-Hard) is colored full length in | 


its own distinctive color for quick, positive identifica- 


tion! Immediate availability from your local Carpenter 


Mill- Branch Warehouse, Office or Distributor. 


Patent Office 


y 
Ht 
STENTOR 
' 
» US, 


built-in safety factor | 


of STENTOR (oil-hard) 


Remarkable heat treating versatility. . . 
safe, dependable hardening through a broad range of 1425°F to 1525°F 


The many advantages which make STENTOR one And NOW .. . an extended Built-In Safety Factor 
of industry’s most used and talked-about steels are enables you to heat treat STEN'TOR tools, dies and 
affected in no way by this exclusive new develop. parts either of two ways: (1) At temperatures as 
ment. Its simplified analysis remains unchanged. It low as 1425°F for the cost savings this brings you 
is still the easiest and one of the safest oil-hardening ... oF (2) Place them right in the furnace with 
steels to harden. Requires no preheating whatsoever. ee that are heat treated at temperatures up 
Hardens from a lower temperature. Assures you less to 1525°F, and eliminate special furnace runs. 

size change and distortion . . . uniform hardenability If you are not already using Carpenter STENTOR, 


. full freedom from decarburization . . . long, 


it’s time to re-evaluate the extra advantages you get 
dependable service. 


with this versatile die steel. 


"JUST PRINTED! For more facts on how you and your men can Step Ahead 


_ with STENTOR, 


[arpen ter 


Matched Too! and Die Steels 


‘The Carpenter Steel] Company, 154 W. Bern St., Reading, Pa. 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y —'CARSTEELCO” 
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(CONOMATIGC 
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Cone Automatic is now manufacturing the 
world’s most versatile copying lathe... 


& A Pilot lathe turns this part 
Cone Automatic Machine Company has ac- a 
quired all rights to the manufacture and sale in 

the United States and Canada of the famous 


Pilot lathe. This hydraulically-controlled mul- 


ticycling copying lathe has already proved its 
unique adaptability to automated production 
layouts in the plants of leading U. S. automo- 


bile producers and other manufacturers whose 


products require parts profile-turned to precise 
tolerances. 


For more details, mail the coupon at the 
bottom of the right hand page today. We will 
send you a copy of the new Conomatic-Pilot 


Lathe Catalog. It’s yours for the asking. 


The CONOMATIC-PILOT Model KU 
| 
| 
> 


The Conomatic-Pilot KU offers: 


@ The advantage of a single-point copying lathe plus 
adaptability to virtually any number of tool sta- 
tions. Top photo shows typical set-up. 


® Smooth, even finish on all surfaces of the work 
piece: piloted hydraulic feed provides constant 
feed per revolution. 


® Advantage of dual motion tool blocks when using 
60° slide (see middle photo). 


® Plenty of space near work area to mount automatic 
feeds and unloading systems. A typical automated 
arrangement is shown in the bottom photo. 


® All cutting tools tangentially mounted for vibra- 
tion-free operation. 


@ 45° inclined bed to ease chip removal—wear-proof 
nitrided steel slide ways. 


® Rear tool blocks that can plunge-cut 90° shoulders 
or copy turn in reverse. 


® Front and rear tool blocks that can copy different 
profiles from same motorized rotating template. 


Conomatic 


CONE AUTOMATIC MACHINE CO., INC., WINDSOR, VT. Z “ta 
PILOT DIVISION PILOT DIVISION 


30 Rockefeller Plaza, New York 20, N.Y. | N.Y. 


t Please send me a copy of your new catalog on 
the CONOMATIC-PILOT hydraulic copying lathe. 
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Material: Heppenstall ‘A’ 
Conventional Machining 

Time: 40 hours 
Elox Setup & Machining 

Time: 8 hours 

Saved: 32 hours 

Machine tool: Elox Standard M-500 
Electrode: Cast Elo-met #43 
Customers report 75% time saving 
in re-working dies after washout... 
no annealing is necessary. ps et 


TUNGSTEN CARBIDE 
SINGLE POINT TOOLS 


E D M produces 14 identically ma- 
chined tools perhour. Timesinclude 
roughing and finishing, machining 
both faces, nose radius and top. 
Radius held to « .001”. Tools were 
precyces by 1 man operating 2 

lox Tool & Cutter Grinders, using a 
brass wheel. Users report Elox 
ground tools give greatly increased 
life when compared to abrasive 
ground tools. 


EMBOSSING DIE 


Material: Air Hardened Tool Steel 
Die consists of 1,250 squares ma- 
chined .100” x .030” deep in the 
bottom section of the die. Sharp 
corners on each square had to be 
maintained. 


Conventional Machining 

Time: 227 hours 
Elox Setup & Machining 

Time: l10hours 


that prove 


Machine Tool: Elox Standard M-500 OX 
Electrode: Free machining brass 
EXTRUSION DIE 


Material: Air Hardened Tool Steel a fe! bf 

Conventional a) Ca 

Time: 4hours \ / 

lox Setup & \ i+} 

Machining Time: — hr. 38 min. ition 
Saved: 2 Hrs. 22 min. ~~ 

Machine Tool: Elox Standard M-500 => 

Electrode: Free machining brass 

Machining is done after final heat 

treating .. . eliminating the possi- 

bility of distortion. 


These jobs were done for Elox customers in our “Prove It’ Division. There’s 
more to them than just “man hours” saved. The Elox sales engineer in your 
area would like to give you all the details about these and other applications 
of Electrical Discharge Machining. Why not write... 


elox wynullon of 


os FOR FURTHER INFORMATION USE READER SERVICE CARD, INDICATE A-3-68 The Tool Engineer 
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--- for delivery when you need if 


SEE YOUR 


DISTRIBUTOR 


FOR THE FINEST IN 
CUTTING TOOLS AND GAGES | 


A 


Made by THREADWELL, Greenfield, Mass. 


March 1957 FOR FURTHER INFORMATION. USE READER SERVICE CARD, INDICATE A-3-69 69 
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automation for small parts 
at moderate cost? 


Operating station 
center-distances 
are variable 


Feed fingers readily 
adjust for different 
sizes of parts 


Die cushions are ad- 


justable right to left 


Knockout positions 
adjust right to left. 


CLEARING PRESSE S mass rrooucrion 


CLEARING MACHINE CORPORATION (division of U. S. INDUSTRIES, INC. 
6499 W. 65th STREET © CHICAGO 38, ILLINOIS © HAMILTON PLANT © HAMILTON, OHIO 


70 FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-3-70 The Tool Engineer 


7 Yes, with a Clearing 
| Series-S 
Transflex Unit 


Transflex—transfer feeding plus the ability to produce a variety of 
parts—has now been applied to Clearing Series-S presses. These - 
moderate priced straight side presses are produced in capacities from 
75 through 300 tons. 

These presses have all the major adjustment features typical of all 
Transflex units. In addition, provision is made for fast detachment of 
the finger bars so that die changes are quick and easy. Feed change- 
over—as required from part to part—is practically instantaneous. 

As a result, it is now possible for manufacturers with requirements 
for a number of different medium size parts to automate production 
even when runs are not long. These presses bridge the gap between 
progressive die production and the conventionally large transfer 
presses. It is possible to have as many as sixteen die stations on a single 
press of this type. 

A press like the one above can provide your plant with press 
automation plus flexibility of production at a cost that heretofore 
would have been considered impossible. We have a great deal of 
information on Transflex available. It’s yours for the asking. 
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Silver Anniversary 


We seldom take the time to reflect on the past or to anticipate 
the future but anniversaries compel us to acknowledge the passing 
of significant mileposts. During ASTE’s short existence, unpar 
alleled advances have been made in our standard of living. Our 
anniversary theme, “A Better Life Through Creative Manufactur 
ing,” truly typifies our activities during the past quarter century 
ASTE’s contribution to the future will be even more effective. 


Members of ASTE have made the past accomplishments possible 
We must never forget that people are the all-important ingredient 
of our Society. Therefore, we salute those many, dedicated thou 
sands who have helped lift the load at all levels of the Society, 


Growth of ASTE has been outstanding. This very growth, how 
ever, and the potential for the future, pose problems that probably 
were not anticipated when the Society was incorporated, Our 
members have, and will have, many increasing responsibilities. 
ASTE has been described as a “Society of the Membership” and 
this is priceless. This quality prevents us from degenerating into 
an impersonal, “stuffy” organization. How to maintain this char- 
acteristic in the face of growing membership and an increasing 
number of chapters is one of the more important problems we 
have. How to raise our professional standards and maintain mem 
ber interest, and how to be of more service to industry are other 
pressing problems. 


Thoughtful selection and support of Society leaders is important 
in order to keep objectives and activities in proper balance. Con 


tinued interest of the membership will assure this. 


We are justly proud of ASTE’s accomplishments and confidently 
expect even greater ones in the next 25 years. We salute those who 
will continue to build ASTE and contribute so richly to our way 


of life! 
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BUYERS GUIDE TO STAINLESS 


A Directory of Ryerson Stainless Steels and Services 


Here's a quick guide to the nation’s largest stocks of stainless 
steel — 2,351 sizes, shapes, types and finishes of Allegheny stain- 
less in stock at Ryerson 

This wide selection assures you of getting the best stainless for 
every application. Extra care in storage, handling and shipping 

such as padded shear clamps to protect finish and flatness of 
sheets — guards the high quality of Ryerson stainless stocks. And 
in addition, the help of full-time stainless specialists is yours 
when you call Ryerson 

See your Ryerson catalog for a complete listing of stocks and 
call your nearby Ryerson plant for quick shipment of Allegheny 
stainless—one piece or a truckload, 


SHEETS_:; analyses of Allegheny stainless 


sheets in stock including nickel and straight chrome 
types. Also extra wide sheets to reduce welding costs. 


PLATES Available in 9 analyses including plates TRUE-SQUARE DISC CUTTING Stain- A NEW STEEL. Type 202 Allegheny Stainless 


to Atomic Energy Commission requirements and to less plates up to 12° x 25° cut absolutely square on is available in 1 4 to 26 gauge sheets. Type 202 com- 
ASTM specifications for code work. Also extra low abrasive disc machine. Length and width tolerance pores favorably with 302 in corrosion resistance; 
carbon types for trouble-free welding plus or minus 1/32”. costs 2'‘4¢ per Ib. less. 


BARS AND ANGLES Rounds, squares, PIPE AND TUBING. Light wall, standard 


flats, hex's and angles in 8 types including free Practically any shape, no matter how intricate, can and extra heavy pipe, ornamental and regular stain- 
machining bars with both analysis and mechanical be accurately flame cut from stainless steel plate by less tubing. Also flanged, screwed, welding and 
properties controlled for best performance skilled Ryerson operators Quikuple fittings and Cooper stainless valves. 


RYERSON STEEL 


PLANTS: NEW YO SOSTON WALLINGFORT INN 


HARLOTTE - ! NNA DETROIT PITTSBURGH BUFFALO 


ILWAUKEE ST. LOUIS LOS ANGELES SAN FRANCISCO SPOKANE SEATTLE 


AIRCRAFT STAINLESS shoo. 


plate and bars to Government and Aeronautical 


Specs. Write for Ryerson Aircraft Steels booklet 


7 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-72 
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; eer The Tool Engineer 


Advances in tool engineering are evolutionary, rather than 
revolutionary, in nature. By looking at some of today’s 
important trends, it is possible to predict some of the 


areas in which further progress will be made. 


1), RING THE PAST 25 years, the over-all produ 


tivity of manulacturing operations has increased 


manyfold Production has become faster more 
automat more accurate Spurred by the harsh 
necessities of war and the competitive pressures of 


peace, tool engineering, once a cut and-try propos 


W. Black 
Associate Editor tion 


velopments in electronics. chemistry and a host of 


has come closer to being a science. Basic de 


other physic al sciences have shown the way to new 
concepts of production and new manutacturing 
processes and techniques This has called for crea 


tive tool engineering of a high order. 
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Special Machines: The primary goal of tool 


engineers is production of quality products, in the 
required quantities, at the lowest possible costs. 
Where production volumes are high, special ma- 
chines, designed to perform one specific operation 
ol “ries ol operations, are an effective means of 
reducing costs. Utilization of such machines is an 
increasingly trend in mass production 
metalworking 

rhaps the most spectac ular applications of spe 
cal machines have been in the automotive industry 


typified by the development of transfer machines 


for evlinder heads and blocks. Such machines are 


Fig. 1. Section of Plym- 
outh engine block line. 
Two bores in each bank 
are semifinished simul- 
taneously, Large spin- 
dles promote accuracy. 


not a new development. The first transfer machine 
was built in 1932 by the National Automatic Tool 
Co. Cylinder blocks were carried through the ma 
chine on a fixture. Six heads performed a series of 
operations, including rough and semifinish boring 
camshaft and crankshaft bores, drilling the outer 
wall of the camshaft holes and counterbe ring the 
welsh plug holes. Production was.90 blocks per hour 

Today, many transfer machines in use are capable 
of performing dozens or even hundreds of successive 
operations on engine blocks and similar parts The 
Kx-Cell-O machine illustrated, Fig. 1, is part of the 


Plymouth engine block machining line. Total length 


Fig. 2. Unitized trans- 
fer machine. Machine 
consists of five identical 
machine bases plus 
separate and inter- 
changeable machining 


heads. 
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of the line, which is made up of individual transfer 
machines connected by shuttles and turnover devices 
is 1380 feet. The entire line can be regarded as one 
large integrated machine. 

Precision limit switches stop the machine if parts 
are not correctly positioned in each station, and 
inspection and gaging stations are integral parts of 
the machine 

Transfer machines have a number of important 
advantages. Since parts are loaded and unloaded 
automatically, it is possible to utilize machine time 
to the fullest extent. There are no delays for manual 
loading of parts. Further, the floor space required 
for an automated machining line is considerably less 
than would be required for a line of individual 
machines to perform the same series of operations 
The effective utilization of machine time reduces the 
number of machines required. Safety conditions are 


improved and operator fatigue is lessened. 


Unitized Machines: Conventional transfer ma 
chines are tremendously productive. However, the 
high production rates have been attained at the ex 
pense of machine versatility. The machines are in 
tended to manufacture one product and cannot he 
readily adapted to accommodate different or revised 
products. In the event of a product change, extensive 
reworking is required. In extreme cases, the machine 
may be obsoleted even though it is in good condi 


tion. 


Fig. 3. Machine for generating parallel 
faces on small gear blanks. Air gage pro- 
vides feedback control. 
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One partial answer to this problem is to design 
transfer machines with the possibility of product 
change in mind, It is a common practice, for in 
stance, to leave some machine stations idle so that 
additional operations can he incorporated as re 
quired, 

\ further step is the design of so-called “unitized” 
transfer machines, made up of standard, inter 
changeable machine bases and standard interchange 
able heads. One such machine, Fig. 2. is used in the 
Windsor plant of Ford Motor Co, of Canada for the 
manufacture of upper and lower ball joints. The 
operations performed are boring, facing, chamfer 
ing, rough and finish forming, drilling. spotfacing 
reaming and tapping 

Unitized construction adds greatly to the poten 
tial utility of a machine. Since each side of the 
machine bases is completely machined, work sta 
tions may be located. at any position on those faces 
If a product design change is made, additional ma 
chining heads can he added and complete Trike hine 
hase sections can be added or removed as required 

The heads are standard hydraulically operated 
self-contained units. Each unit is individually pow 
ered and has a wide range of speeds; feed is in 
finitely variable 

Use of standard machine base sections and ma 
chining heads greatly extends the versatility of 
transfer machines without limiting their produc 
tivity. It can be anticipated that when unitized 
machines come into general use they will enable 
high-volume manufacturers to significantly reduce 
their obsolescence costs. At the same time, they 
should extend the application of automation by 
medium-run producers who cannot afford specialized 
single-purpose transfer machines, but who might 
find it profitable to invest in standard machine bases 
and heads which can be grouped together and inter 
changed at will, making them adaptable for a variety 
of products, 

Similar principles have been applied to the design 
of center-column indexing machines. Many builders 
specialize in furnishing standard indexing tables to 
which separate drilling. reaming, tapping and mill 
ing heads ean he added to perform a desired series 
of operations. Change-overs from one product to 
inother can he accomplished by adding or removing 
machine heads and installing appropriate cutting 
tools 

Finding means of combining the benefits of auto 
mati operation with the advantages of machine 
flexibility will undoubtedly be an inereasingly im 


portant trend in processing in the future 


Feedback: Automatic loading and unloading of 
parts leads to full utilization of machine time, mak 
ng it possible to run a mae hine continuously stop 


ping only for tool « hange «and machine idjustr ent 
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Often. parts are checked by automatic gages which 


lop the machine in the event parts are not within 
required tolerances. This is feedback in its simplest 
form: output information is used to control the 
input of parts. Machine adjustment is left to the 
operator, Lo be fully automatic, however, a machine 
must have the ability not only to detect errors, but 
to correct them 

Several Iypes of self-correcting machines are in 
eneral use An interesting example is the Paral 
blat machine deve loped by Mik romati Hone ( orp 
This machine, Fig. 3, is designed to generate parallel 
ind flat end faces on pinion gears 


As vear blanks are fed into the machine they drop 


Fig. 4. (above) Spar and skin milling machine oper- 
ates under complete control of a magnetic program 
tape. 


Fig. 5. (left) Interior of a control panel for the 
General Electric electronic tracer control system. 
Components and wiring are readily accessible for 
maintenance. 


onto a plate that carries them between two abrasive 
disks. The motion of the carries plate and the path 
the parts follow as they travel between the rotating 
disks distribute the abrading action uniformly on 
the surfaces of the workpieces. When the finished 
parts are carried out from between the abrasive 
disks, they pass under an air gage which checks their 
height \ feedback signal from this gage controls 
the thickness of the gear blanks by adjusting, when 
necessary, the distance between the disks During 
setup, or after any interruption in the operation, this 
control automatically positions the abrasive disks, 
eliminating any need for manual adjustment 

As soon as parts of the proper height pass the 
vage, indicating that the proper disk spacing is 
established, a gate opens and the blanks drop onto 
a second conveyor where they are checked for paral 
gave. No feedback 


control is exercised by this gage. other than to stop 


lelism by another automatic air 


the machine when a predetermined number of parts 
are not within the required tolerance 

The application of feedback prineyples is not 
restricted to espe ially designed machines. Several 
manufacturers have developed “building block” con- 
trols which can be used with conventional machine 


tools to give automati machine control. These units 


The Toot Engineer 


LE | 
| 
if 
76 


gage work pieces either during or immediately after 
machining, and then automatically make any neces 
sary adjustments. Fully automatic operation is 
achieved without the substantial investment re 
quired if special machines were purchased, thus 
making it possible for short-run producers to ob 
tain the benefits of automatic production without 
extensive outlays for special machines. General 
recognition of the value of feedback controls should 


lead to their increasing utilization in the future 


Programmed Machine Tools: Special ma 
chines, designed to perform only one operation o1 
series Of operations on a part, do not require any 
great degree of control on the part of an operator; 
the program is built into the machine. At the op 
posite end of the spectrum are standard types of 
machines, which are extremely versatile but requir 
full control by the operator, Such operation is ne 
essarily slow, because the operator must translate 
blueprint dimensions into terms of machine move 
ments, and there is always the possibility of human 
error 

In recent years, many ly pes of programmed ma 
chine tools have been developed with the objective 
of expediting machining operations by eliminating 
the need for operator control of machine movements 

The simplest type of control operates from “in 
structions” on a cam or master template. This 
principle is used in the Onsrud automatic contour 
milling machine designed for the U.S. Air Fores 
The 84-foot-long machine is used for milling spar 
heams and similar parts with lengths up to OO feet 
\ vantry type carriage houses four cutter motors 
with a total of 12 different feed motions. all under 
electronic tracer control plus longitudinal feed. The 
four heads can be ope rated together, singly. or it 
any combination 

The machine represents a departure Irom conven 
tional tracer machines in that there is no mechanics 
linkage between the template follower and the con 
trolled motion of the head. The electronie control 
thus simplifie s machine construction and allows tem 
plate s to be mounted in almost any position along 
side the machine 

While tracer machines do not represent a new 
development, the tracer principle takes on inereas 
ing importance as the size and complexity of both 
machine tools and workpieces increase, and as cut 
ting feeds and speeds rise. It has heen said that it 
would be a physical impossibility for an operator 
to apply efficient manual control to a machine such 
is the Onsrud. in which many different motions 
must be changed at a pred termined rate. 

\ further step in development is elimination of 
cams and master templates Programmed milling 
machines operating from punched ecards or paper 


ind magnetic tape have been in successful produr 
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hig. 6. Tool for ultrasonic machining of sapphire. 
Resulting wafers are 0.020 inch thick. In a subse- 
quent operation, bearing blanks, 0.070 inch in diam- 
eter, are cut from the wafers, also by ultrasonic 
methods, Machine is a Sheffield Cavitrom. 


tion operation for some time. A representative con 
trol, the Giddings & Lewis Numericord system, Fig 
1 operates as follows 

Numeric al data, ‘ ale ulated from enpineeriny 
drawings of the workpiece tooling studies and ma 
chine tool feed rates, are fed into a paper tape 
preparation unit in decimal form. computing 
director converts the decimal data into time-con 
trolled continuous electrical signals. These signals 
are recorded on channels in a master magnetic tape 
The control unit reads the tape to control the move 
ment of the machine table and two heads in feed 
traverse, rise and fall 

Only the magnetic tape playback and machine 
control units are located at the machine site Paper 
tape preparation units and the computing director 
with its magnetic tape recording unit, are installed 
in a location remote from the machining area. Thus 
magnet tape mar hining programs can he prepared 
on a production basis for all machines in a shop 
Backlogs of tapes can be maintained in readiness to 
change production of any machine from one part to 
nother with minimum lost time 

The system is capable of simultaneously con 


trolling as many as five machine axes in three di 


) 


mensions, plus up to 22 auxiliary machine funetions 
Audio commands to the machine attendant can be 
included on the magnet layw to alert him to tool 
change and machine Inspechion slope in the planned 
hining program 

There is a large range of potential applications 
As they are developed 


further, they will be increasingly utilized 


for programmed machines 


Standardization: With emphasis on automatic 
produc tion, tool and machine maintenance proble mes 


have received increasing attention Accessibility for 
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maintenance is now an important consideration in 
the design of production lines and in selecting 
machinery and equipment. Similarly, greater at 
tention is being paid to specification of machine 
components which give longest service. Many 
standardization programs are being carried out with 
the objective of promoting trouble-free operation 
and minimum maintenan e To take only one ex 
ample, users, machine tool builders and equipment 
manufacturers have banded together to produc e the 
Joint Industry Conference standards pertaining to 
electrical, hydraulic and pneumatic equipment, Fig 

Despite the many organizations working on stand 
irdization, much remains to be accomplished. The 
ASTI supported program for standardization of the 
mounting dimensions of hydraulic cylinders will 
for instance, greatly facilitate machinery and equip 


ment maintenance 


New and Improved Processes: Many of the 


major advances in manufacturing during the past 25 


years have come as the result of new processes whic h 


big. 7. (above) Cold 
rolling of rear axle 
shaft splines at Buick. 


hig. (right) Feed 
pawl, roll bearing and 
ratchet made from sin 
tered metal powders by 
International Business 
Machines Corp., Endi 
cou, N. Y. plant. Toler- 
ances are held within 
0.001 inch on some 
dimensions of these 
parts. 


could not have been foreseen at the start of the 
period. The applic ation of ultrasonics to cleaning 
soldering, welding and machining of parts, for ex 
ample, is a direct outgrowth of World War IL re 
search on underwater sounding devices. Ultrasonics 
have made it possible to machine many materials 
such as germanium, saphire, Fig. 6, silicon, quartz 
magnetic ferrite and ceramics, which are extraor 
dinarily difheult to machine by more conventional 
methods. Tooling costs are low. Spark-discharg: 
machining is another new process which has aided 
in processing difficult-to-machine materials 

An important trend has been the de velopment 
and application of processes for producing parts to 
extremely close tolerances without extensive machin- 
ing. Cold extrusion methods of forming steel parts 
minimize material waste, eliminate several machin 
ing operations and often result in products which 
are superior to machined parts from the standpoint 
of grain structure. Cold rolling, recently adopted 
for spline rolling in the automotive industry, Fig. 7 
is a similar development. 

The number and types of parts made from powder 
metals, Fig. 8, increases almost daily. With this 
process, parts can be quickly and economically 
produced and there is virtualy no material waste. 
Means of produr ing high-density parts on a produ 
tion basis have greatly extended the range of ip 
plications. In foundry work, too, there have beer 
notable advances Improved techniques ol precision 
casting have made it possible to cast parts to ex 
tremely close tolerances, with cor sequent savir 


in material and metal-cutting costs 


Research Programs: A substantial portion of 
the progress in manufacturing during the past 
several decades has been the result of basic scientifi 
research into the properties of materials. It has been 
the job of the tool engineer supported by applied 


research and development laboratories. Fi ) to 
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lind ways of shaping these new materials into pro 
duction realities. The development and application 
of titanium for corrosion-resistant and aircraft ap 
plications is a Case In point. Lhe properties of this 
material lead to difficulties in mac hining and form 
ing. These difficulties have been largely overcome 
by intensive research and actual production experi 
ence 

Carbides have increased metal-cutting rates amaz 
ingly since World War II and have been extensively 
utilized where wear-resistance is at a premium. Theit 
successful application has been the result of cooper 
ative effort on the part of carbide and machine tool 
manufactureres, working closely with users. Cerami 
tools, recently introduced, promise new increases in 
cutting speeds 

Many new plastics are now available. Tool engi 
neers have learned how to cut and form these ma 
terials and have found applications for plastics in 
production tools. The epoxy resins, for instance 
have demonstrated their value for dies, die com 
ponents and fixtures. These readily-formed materials 
have strength and dimensional stability which make 
them ¢ apable substitutes for costly steel « omponents 
Laminates, too, with their combination of strength 
light weight and ease of machining, have found a 
number of tooling applications 

One of the most significant reasons for success in 
the search for better materials and methods has been 
the fact that research and development have been 
conducted on a planned basis. Increasingly, manu 
facturing organizations are devoting a portion of 
their budget to the planned development of methods 
which lead to higher-quality, lower-cost production 
This ty pe of activity has not been restricted to the 
titans of the automotive and aircraft industry 
many smaller companies have found it profitable 
and even necessary to sponsor manufacturing devel 


opment programs. 


Designing for Production: With. increased 
automation and automatic assembly in the offing, 
many manufacturers are taking a new look at the 
design of their products. .Often only a small change 
in configuration, fastening methods or material can 
reduce manufac turing costs significantly. Here, the 
sper ialized knowledge of the tool engineer is in 
valuable. When automatic operations are contem 
plated, tool engineers are often consulted during thi 
initial stages of product design. “Project Tinker 
toy.” in which an electronic assembly’ was designed 
for full automatic production, with adequate pro 
vision for design changes, is an outstanding ex 


ample of this kind of approach. 
Future Trends: During the next 25 years. there 


will doubtless be many “breakthroughs” of knowl 


edge leading to new methods and processes which 
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cannot be now foreseen. To a large extent, the future 
is an outgrowth of the present. To summarize some 


foreseeable future trends: 


|. In process planning, increased emphasis will be 
placed on the use of highly productive special 
machines, However, these machines will be more 
“flexible” than most of those in use at present 
Chey will be of types which can be readily modified 


for production of new or revised products 


big. 9. Carbide cutting tool under test in a lathe at 
General Electric's Metallurgical Products Department. 
Various components of force acting on the tool are 
measured by a four-channel electronic oscillograph. 


2 Feedback devices for mac hine control will be ex 


tensively applied, even for comparatively short runs 


Programmed machines will be used more exten 


sively 


4. Maintenance will continue to be an important con 
sideration in process planning. Maintenance prob 
lems will be reduced through greater standardiza 


tion of equipment 


». New developments in materials and processes will 
be quickly applied to production by means of 


planned manufacturing development programs 


6. Closer liaison between tool engineers and product 
designers will result in significant manufacturing 


economics 


These trends—and others not yet visible —will be 
accelerated by improved professional training in 
tool engineering. Some of this training will be at 
college level; much of it, however, will be in the 
form of after-hours and on-the-job training pro 
grams. Developments in tool engineering are, after 
all, nothing more than the tangible result of the 
efforts of individual tool engineers. Adequate train 


ing today results in a more productive tomorrow 
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Flash Trimming Dial Feed 


One of the chief problems encountered in putting 
dial feeds on dies for trimming flash and sprues 
from die castings is that frequently the flash holds 
the part in the nest of the dial feed preventing the "z, 


part from dropping into proper position in the trim Ejector t vie 
die, Sketch | 
\ satisfactory solution to this problem is to Sketch | 
surround the nest of the dial feed with a hardened Flash 
ring, Sketch 2. As the part is carried into the dis Flash — Hardened 


ring 


the descending punch knocks any excess flash off Punch 


iwainst the hardened ring in the dial, assuring that 


Workpiece 


the parts fall into the die properly The flash is > ue SSS 


blown away by a cam-actuated air blast as the punch 


Tises 
Buckley Sketch 2 


Cleveland 


Sullivan 


Ohio 


Setting and truing of jig buttons on the face plate Iwo edges of the workpiece should be accurately 


of a lathe is time-consuming and awkward when machined square with each other since it is from 
locating and boring a number of holes in a work these sides that measurements are made to the hole 
piece such as a die plate. The locating method il locations. Hole locations must be shown on the lay 
lustrated eliminates the use of jig buttons and is out in such positions that measurements can be made 
particularly adaptable to situations where means for from the squared sides, The location of the first 
iecurate location of buttons on bored work are not hole to be bored is marked with a prick punch on the 
readily available workpiece, which is then clamped to the face plate 


of the lathe. 
\fter boring the first hole, two parallels or straps, 


each with a perfectly straight edye are fastened on 


nee A ) the face plate exae tly parallel to the squared edge ot 
ra the work lo prevent movement of the work piece 
, yo? when setting the straps, the straps are set a short 
, distance away from the workpiece by means of a 
\ \ \ When relocating the workpiece for boring ad 
gS ditional holes, measurements are made from the 


| \ 4 ; | strap edges, referring to the given distance from the 
squared sides of the workpiece. The diameter of the 
/ spacers used in setting the straps is added to these 
hy . distances. To avoid the necessity of moving the 
: ‘3 locating straps after thev are first set. the first hole 
hored should be the one farthest from the squared 
one . ) sides. Care in positioning the straps and in measul 
ing distances when relocating the workpiece will 
" result in accurate work 


workpiece Frank EF. Chace 


RJ 


Pawtucket 
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Drill Feed for Lathes 


There are many occasions in shop work when it 
is necessary to use a large lathe for drilling a small 
hole. The device illustrated, which fits into the tail 
stock socket of the lathe, provides a means for hand 


feeding small drills. It eliminates the inconvenience 


Fulcrum 
of feeding small drills by means of heavy tailstock 
screws A- AY 
(Oo 
The device consists of a tapered shank body made 
from an old reamer with the cutting end removed i “a ie 
blocks welded to the shank provide a fulerum 
\ single link connects the fulerum point to a forked > h- 
end handle. The pin which secures the sliding 
shaft to the handle also prevents the shaft from Soy 
rotating. A keyway in the body of the tool provides LG 


1 path for the escape of air. 

This tool is easy to build and convenient to 
operate, Some operators also use it when center 
drilling. The workpiece is held in the lathe chuck ot 
supported in the steady rest 

Ernest Jones 
Bronx, 


Gadgets Contest Awards 


Following is a list of the winners in THE TOOL ENGINEER Gadgets Contest. The 
National Editorial Committee and the editors wish to thank the several hundred ASTE 
members who participated in the contest. Many of the entries will appear in forth- 
coming issues of THE TOOL ENGINEER. 


@ FIRST PRIZE ($100.00) @ HONORABLE MENTION (Tool Engineers Handbook) 
Allen M. Johnson Springfield (Mass Carl F. Stark San Diego 
Chester Patt Monmouth 
@ SECOND PRIZES ($50.00) J. W. Kamerer Cheuteuque-Warren 
Robert Daly San Fernando Valley H. D. Hiatt indianapolis 
Norman F. Snyder Saginaw Valley John E. Martyak Binghemten 
@ THIRD PRIZES ($25.00) John F. Rachwal Buffalo-Niagara Frontier 
Ralph Staliman Golden Gate 
William E. Sjostedt Member - at-large 
H. 8. Wilder Montreal William Johnson Cleveland 
Archie Corkigian Hamilton Stefan Gogol Ashtabula County 


March 1957 


> 
my 
| 
| 
} 
i 
5 
a1 
— 


Automatic Indexing Fixture 


Milling twelve equally spaced slots in the periph 
ery of a small brass collar has been -expedited 
through use of an automatic indexing fixture de 
signed for use on a small machine equipped with a 
hand operated table 

The workpiece is secured to the upper end of a 
central rotating post by means of a socket-head 
screw and a thick washer. A dished washer prevents 
coolant and swarf from penetrating between the 
pillar and the fixture body. Upper and lower plates 
of the fixture are welded together and the lower 
plate is bolted to the machine table. 

An index plate is keyed to the central pillar. Dove 
tail slots in the index plate engage with a sliding 
index pin which locks it in position 

The plan view illustrates the position of compo 
nents at completion of the traverse during which 
milling is accomplished As the table is traversed 
back to the left, a nut on a stop rod comes in contact 


with a fixed stop on the front face of the milling 


Stop rod 
\ 


Sliding rod 


Pawl Spring 


machine column, A second rod, free to slide in the 


fixture body, is linked to the stop rod and carries a 
spring-loaded pawl. 

When the machine table is moved to the left, the 
stop rod comes in contact with the fixed stop and 
the sliding rod is pushed to the right relative to the 
fixture body. This disengages the index pin from 
the index plate. Lhe pawl then engages one of the 
slots in the periphery of the index plate, rotating it 
30 degrees. Travel of the table to the left is con 
trolled by a dead stop 

Reversing the direction of traverse of the machine 
table causes the sliding rod to move left relative to 
the fixture. The index pin engages the index plate 
and all components return to the position shown in 
the plan view. Since the indexing is accomplished 
during the traverse there is no need to stop the table 
for indexing. 

C. T. Bower 
London, England 
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Fig. |. Satellite, shown here during assembly, con- 


tooling which capper instrament: 
for the 


By T. W. Black 


Associate Editor 


Fabricating the earth satellite called for ' 
production know-how in working with _— TRAVEL, considered to be an impossibility 
light ‘tals plus creative ineer- 

tons only a few years ago, has been brought closer to 
ing. Brooks and Perkins engineers, work- A 
reality with the completion of several earth satellite 


purpose tooling to facilitate production. missiles, These missiles will be propelled to an alti 


Other aspects of the satellite program will tude of 300 miles by a three-stage rocket and will 
be covered in the technical session “En- cine le the earth for several weeks to a year at speeds 
gineering Behind an Earth Satellite as high as 18,000 miles per hour. Information gath- 


Launching” at the ASTE Silver Anni- 
versery Convention, Houston, Texas, 


March 23-238. 


ered during flight, radioed back to earth, will in 
crease man’s knowledge of the earth and provide 
data on conditions in space. 


The skin of the satellite is made up of two hemi 
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pheres assembled together to form a 20-inch dia 
eter ball. This ball contains a framework designed 

make the shell more rigid and to support some 
ten pounds of instruments and four projecting an 
lennae All components of the internal framework 
ind the skin itself are fabricated from magnesium 
with a total weight of only four pounds 

From a tool engineering standpoint, fabrication 
of the satellite presents a number of problems. Shape 
ind size tolerances are close, and the thinness and 
relative flexibility of the skin and framework make 
it mandatory to support all components rigidly dur 
ing machining operations and assembly, Fig. 1. Fur 
thermore, because the satellites are a low-production 


item, it is desirable to hold tooling to a minimum 


Fabricating the Internal Structure: 
proble ms have been solved, to a large extent, by the 
use of tools and fixtures which can be utilized for 
several successive production operations The in 
ternal framework of the satellite, for instance, is 
welded, Fig. 2, annealed and machined, on a singl 
multipurpose fixture which is also used for final 


milly 


hig. 2. Framework of 
satellite after welding. 
All components are held 
in place by the rigid fix- 
ture. The fixture is dis- 
assembled to remove 
the assembly. 


Sections of extruded tubing make up the frame 
work proper. These are hot-formed and then assem 
bled and welded together on the fixture \ large 


ring which frames the access door of the satellite is 


we lded to the bottom of the framework and a smalle: 


Hanged “can” is welded to the top. The four antenna 
sockets are also welded to the framework. All of 
these components are mae hined from solid bar stock. 

Alternating current is used for welding, with a 
high-frequency ionization current superimposed over 
the welding current. An envelope of argon gas 
shields the are during welding, preventing oxidation 
of the molten metal Assembly and welding oper 
itions are followed by annealing to relieve stresses 
built up during welding. 


lhe major rae hining Ope ration performed Is ven 


erating a spherical surface on the flanged ends of 


a 
/ 
/ 
/ 


the antenna sockets, corresponding to the curvature 
of the skin of the satellite. A standard lathe has 
been extensively modified to perform this operation, 
Fig. 3. One end of the multipurpose fixture is held 
in the lathe chuck and the other end is supported 
by a center. 

\ special toolpost holder, angled away from the 
work to eliminate interference, is used. The holde: 
is mounted on a rotary table which in turn is mount 
ed on the lathe bed. Adjusting screws make it pos 
sible to adjust the table for height and parallelism 
These can be locked ‘when the table is in position 

During machining, the table is turned by a small 
handwheel which operates through a flexible shaft 
Thus the cutting tool follows a circular path which 


conforms to the spheric al contour of the satellite 


skin 


Shaping the Shell: Each hemisphere of th 
satellite is a two-piece welded assembly, Fig. 4. A 
depression in the hemisphere wall is made by shap 
ing a concave area around the hemisphere. This area 
is covered by a welded-on ring which gives the 
outer surface of the shell its regular. spheric al shape. 
The resulting cavity will contain gas or air and will 
be sealed when the rocket is launched. Reduction in 
pressure during flight will indicate penetration by 
meteorites or dust particles 

\ drawing operation 1s the first step ino manu 
facturing the hemisphere Magnesium sheet stock is 
heated to 650 F and the draw die. which consists of a 
form block and two clamping rings, is heated to the 
same temperature The shell is formed in a hydrau 
lic press by stretching the blank over the heated form 
block. After cooling. excess metal is trimmed away 

The drawn hemisphere is essentially a preform 
final contours are produced by spinning. The spin 
block is the same tool which was used as a form 
block for the draw Inge ope ration. another example of 


multipurpose tooling Spinning is done in a standard 


Fig. 3. (below) Satellite framework set up in lathe. 
Fixture is the same one used for welding. 


Fig. 4. (right) Each hemisphere is produced with a 
hollow wall (arrow) which is pressurized prior to 
flight of satellite. 


lathe by pressing a wooden tool apainst the rotating 
workpiece This generates accurale curved surlaces 
including the concave ring area 

After Spitininig, the hemisphere is annealed and 
its external surface is machined. Machining is a 
complished in the same lathe used to machine the 
internal structure of the satellite. The rotary table is 
again used to sweep the cutting tool through a con 
trolled are, Because it would be virtually impossible 
to hold the thin hemisphere for machining by con 
ventional methods, it ts heated and shrunk over a 
tool block similar lo the block used for Sp 
This holds the hemisphere securely and provides a 
continuous backup, keeping the metal from flexing 
under pressure of the cutting tool. In machining 
stock thickness is reduced from 0.050 to 0.030 inch 
with a tolerance of O.002 inch. This produces a 
smooth surface and uniform skin thickness 

\fter machining, the ring which makes tp the 
outside wall of the pressurized cavity is welded to 
the hemisphere. This ring is spun directly from a 
flat blank and machined to correct size in a series of 
separate operations. Both hemispheres are polished 
to a mirror finish and gold-plated subsequent to 
machining. Some of the internal structural com 
ponents of the satellite are also gold plated lo resist 


Corrosion 


Final Assembly: Prior to assembly of the two 
hemispheres to the internal framework, all holes ar 
jiv-drilled, with the various ¢ omponents mount don 
the multipurpose fixture, After the lower hemispher 
is fastened in place, the fixture is disassembled for 
removal of the satellite and the upper hemisphere i 
assembled. No difficulty is experienced during as 
sembly. This ease of assembly is the result of holding 
all parts to close tolerances to eliminate tolerance 
build-up. Another factor is the use of the multipus 
pose fixture for all operations on the internal struc 


ture of the satellite and during final assembly 
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This and the following three articles are 
abstracts of papers to be presented at the 
1957 ASTE Annual Meeting at Houston. 
These papers are typical and indicate the 
scope of technical discussions. 


( ), fit} MANY PROBLEMS that perpetually plague 
the tool engineer, the repair and modification of 
tools are among the worst. One of the best features 
of tooling with plastics is the relative ease with 
which repairs and modifications are made, Fig. | 
\lthough plastic tools may not be as strong as their 
inetal equivalents they lend themselves admirably 
well to repair and alteration. This is largely due 
to the excellent adhesive properties of tooling 
itis 

Basically repairs are determined by two factors 
and ubperne nder economics are in 
cluded actual cost of the repair in) materials and 
labor, the number of parts yet to be made on the 
tool, the original or replacement cost of the tool, 
and the probability of a successful repair. Under 
urgency are the time available for the repair and 


the relative importance of the plece-part involved 


Leonomies of Tool Repairs 


bor purposes of estimating, tooling plastics may 
be assumed to cost one dollar per pound. This 
figure, of course, varies with the compound used 


and the source of supply. An average material 


Abstracted from Paper 37, “Repair and Modification 
of Plastic Tools,” to be presented at the 25th ASTE 
Annual Meeting. Copies of the complete paper will 
be available for purchase from Society Headquarters. 


repair 
modify plastic tools 


By Benjamin Sokol 


Supervisor of Nonmetallies 
Republie Aviation Corp. 
Farmingdale, L. 


density of LOO Ib per cu it places the material cost 
at $100 per cubic foot of tool. Labor and overhead 
costs will vary and may range from a low of $4 
an hour to a high of $10. For the purposes of 
discussion an arbitrary labor and overhead figure 
of $7 per hour will be used 

The number of parts yet to be made, after the 
repair of a tool, may well determine the type of 
repair. If only a few parts need to be made, a 
quick-and-dirty repair may suffice. If several thou 
sand parts are needed, however, the repair must be 
made for the lifetime of the tool. This will be 
reflected in the cost of the repau 

Since plastic tools are generally much less expen 
sive than metal ones, the question of repair versus 
replacement of a damaged tool often arises. In 
many instances it is cheaper to replace a damaged 
plastic tool than to repair it. In such a case, the 
cost of the mold for the new tool must be consid 
ered as part of the replacement cost 

Because of the excellent bonding characteristics 
of tooling plastics, most repairs are successful. A 
possibility of unsatisfactory repair always exists and 


should be considered in estimating costs 


Urgeney of Repairs: Just how quickly a dam 
aged tool goes back into production often de 
termines the method of repair. Frequently the 
necessity of getting the tool back into production 
immediately will force the tool engineer to choose 
the quickest rather than the most economical or 
best method. 

loo often the part being made on a plastic tool 


is a critical component of an assembly so that lack 
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Fig. 1. Refacing a routing fixture requires which has two layers of glass cloth and resin 
remake of plaster pattern. View a shows surface over the parting coat. View c, fixture is mushed 
coat epoxy resin being brushed on pattern, down on pattern so paste and entrapped air are 


View 6, routing fixture with random holes extruded from the bleed holes and around edge 

° drilled through is about to be applied to pattern of tool. 
of it holds up a production line. In these cases proper fabrication, or mishandling. Each type of 
economics are superseded by immediate necessity failure will be examined and effective repairs pre 


The tool engineer should make it a practice to scribed 


insist on a sufficient allowance of time to adequately 


plan and accomplish a repair. Rushing a repair Types of Repairs 


job frequently results in poor workmanship and an 


Surface pitting of a tool is almost invariably due 
unsatisfactory result. 


to air entrapment in the surface resin coat. Slow 

: ’ mixing of the resin prior to application, plus cau 

Material Considerations in Repairs: Plasti: tion in application, will avoid this problem. If a 
tools may be classified in two categories: cast or 

laminated. Bulk tools such as draw dies, drop 


hammer dies. stretch press blocks and form blocks 


pit-free tool face is necessary, the entire surface 
should be replaced when more than 5 pits exist 


per square inch of surface. Probably, if such pit 
are usually cast, while thin-walled tooling such as ting exists in one area, it will exist throughout 
drill and trim racks, routing fixtures and spray lapping lightly with a ball-peen hammer will show 
masks are generally laminated. In some instances 
the faulty areas 
the two constructions are combined in one tool 


Because of the amazing versatility of tooling Refacing a Plastic Tool: To resurface the tool 
Fig. 1, the following steps should be token 
strength, toughness, coefficient of expansion, impact 


strength, temperature resistance, modulus of elas 1. Sand the faulty tool face (60 grit) to remove a fairl 
ich lave the tool ] sated tri 
ticity, ete., can vary between broad limits depend ayer. ‘Tf th 
off one or two urface layer of cloth instead of 
ing upon the catalyst system used. method of cure ; 
fillers and reinforcements. One general rule. should . Prepare the surface for refacing with suitable parting 
he followed: when repairing a plastic tool, a mate agents 
rial of the same or better than the original physical 3. Apply surface coat resin and dust the wet coat with a 
lon flog j 
properties should be used 
W! P If | 1 Allow the urface coal to cure r al least ge Blow 
len repairing metal-forming tools one prop 
erty, hardness, must he the same as the original Apply one or twe avers of glass fabric to the surface 
plastic material. The reason for this requirement is coat resin with a suitable laminating resin. Dust with 
to prevent a part formed over the repaired area flock unless proceeding immediately 
from being marked at the interface 6. Liberally appl aminating resin thickened th fi 
“5° divided ilica to the roughened tool face ind to the 
Initially. it is essential to evaluate the extent of 
lar ation irtace If the t a thus tilled it 
the damage to a tool and the probable cause It ne perfor the hodv laminat h a patter { 
has been noted that most of the failures are due to n hole 4 for air bleed 
one of three things improper initial design, im Pre the roughened 1 far hie w fa | 
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a 


big. 2. 
had produced 


pits with rota 


b 


Repair of minor pits in stretch form after it 


over 600 «kins. 
ry file. 


View a, grinding out 


View b, pit holes are filled to 


shir ontact first at one side of the tool and ther 
' n lowly toward the other, forcing out air 
¢ resit Wipe away excess resin 
J \ ure, trim off excess resin and clean up the 
Such a re pair is both Uiine-consuming and costly 
ul represents the most effective method 

Localized Repairs: Complete resurfacing is 
usually not necessary. The more common failure is 
represented by surface break-through of relatively 

. large air bubbles in a few local areas. In this case 
re ite quick and simple requiring only three 
bor instance. three small voids appeared in 
if the face of a large stretch press form, that was in 
eration for over a year and formed over six 
; hundred aluminum skins. The voids were cleaned 
md opened up slightly with a rotary file, Fig. 2a 
\ppheation of surface coat resin, made thixotropic 
hy the addition of a small amount of finely divided 
iliea, is shown in Fig. 2b. The resin paste was 
probed into the prepared void leaving an excess 
thove the required surface. The repaired areas are 
o barely discernible after filing away excess resin 

Repairing Surface Crushing: If the tool failed 
nh operation due to a general lack of compressive 
trength of the plastic then that tool should not 

have been made of that) plastic and no repais 
be attempted 

Assuming a= local crushing of the tool surface 
lue to high local loading. such as might be caused 
hy wrinkles in sheet metal being drawn in dies, a 

is repair utilizing a cast-in metal plate may be accom 
lished. repair may be made as follows 
( | the crushed area slightly beyond the limit« 
P i | e of ‘y-inch steel by welding several 
hort bolts to the indblasted back Shape it 
fa he as whieh it will be located, The bolts 
i othe teel tu the plastic 
° Mix » be used in reeasting. Brush some iv 
it hole and on the underside of the ste 
Bs 
2 


c 


overflowing with resin paste. View ec, after curing, 
the repaired section is filed to blend with surface. 


(ood repair is almost indistinguishable. 


1. Locate the 


the balance of the 


teel insert in its proper location and pour 


resin to fix the insert in place 


If a local crushing of a tool occurs due to care 
lessness such as dropping a heavy weight on the 
tool surface, the repair is simple and follows that 


outlined previously for large air bubbles 


Repairing Fractures, Cracks or Chips: To 
day, with higher strength and more flexible resins, 
fractures are infrequent with proper design and 


usage. In glass-fiber-laminated tooling, fractures 
are virtually unknown 

Assuming that a cast plastic tool is properly de 
signed for its loads, a fracture might be caused by 
one of four things: mishandling. overloading, tem 
perature change or poor weathering characteristics 
of the material. Any tool, regardless of design or 
may be 
Many 
inch or so of plastic face on a metal core 


taken 


such tools may result in fractures due to the differ 


construction, damaged if mishandled or 


overloaded. tools are made by capping an 


Unless 
storage of 


spec ial precautions are outdoor 


ence in thermal expansion between the plastic and 


metal. This is fairly common when the temperature 
goes below freezing A heavy brush coat of a 
flexible resin between the plastic cap solid 


metal body of the tool will prevent such cracking 
This must be applied when the tool is made 
Certain plastics weather 


poorly, particularly 


when exposed to sunlight. [If cracking results from 


poo weathering characteristics of the material 
repairs should not be made since they can be, at 
hest. only temporary 


If a tool has 


taken to prevent reoccurrences in the future 


been mishandled. steps should be 
If the 
tool has been overloaded and overloading is prob 
able again, the tool should be repaired and modified 
to take the additional load: if this is not feasible 
the tool should be discarded and a new one designed 
and built 

Plastic tools stored outdoors should be brought 
being put to use. A 


will shatter 


to room temperature before 


cold (0 


plastic drop hammer die 
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like glass if mounted and operated cold. 
Repair of fractured cast tools is generally simple, 
Fig. 3a. The following is how this typical repair 


was made on the phenolic resin tool: 


l. The too was first washed with solvent to remove oil 
ind he working areas 

2. The cracked areas were opened up and the cracks 
| wi 
Phe cracked openin were closed with cloth masking 
lape and a iy dam built to form pouring sprues. The 

ishing lug was located in place 

1. Epoxy re is mixed and poured into the sprues 
A! f ured, the tape and clay were removed 
the exce resin filed off, and the tool went back into 


The cost of the repair was: materials, 50 cents 
labor, 3 man hours; total cost, $21.50. Total elapsed 


time was six hours 


Warpage Repairs: Occasionally, a tool that 
has been made in an apparently satisfactory man 
ner will develop warpage. Warpage is a short 
coming in plastic tooling that can be most eXasper 
ating and costly. If a tool warps early in its life, 
the loss will be minimized. If the tool does not 
exhibit warp until several months have passed, the 
loss may be compounded due to the production of 
many parts or other tools based on the faulty one 
Sometimes a trim and contour checking tool of 
considerable length may warp due to metal distor 
tion. In one such instance, it was found that the 
welded tubular steel body of the tool was not nor 
malized before tie-in’ of the plastic face band. 
Progressive relaxation of the steel warped the 


plastic The rework is as follows: 


Ry } fa band from the tool and nor 
ubular structure 
| st re pla face band against the master 
lve he hie tee in the same manner a. 
1 Re i i! ip tool 


Potal cost of rework: material, $10; labor and 
verhead, $112: total cost, $122. Of course no 
estimate can be made of the loss due to faulty parts 
and work sloppape 

Few warped plastic tools can trace their troubles 
to metal distortion, however. Four out of five cases 
ire due to either plastic creep or differences in 
plastic-to-metal thermal expansion 

When the warpage is traced to ¢ reep in the plastic 
tooling material itself, it will usually be found that 
the tool is all plastic and that it was made with too 
scanty a cross-section bor general purposes, a 
spar depth ratio of 8:1 should be held. Before 
ifttempting to repair a creep-warped tool, the too! 
should be heated to a temperature of 40 to 50 I 
higher tha its anti ipated highest operating tem 


perature and allowed to cure at that temperature 
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from 6 to 8 hours. The prolonged high temperature 
cure will reduce the creep tendency to a safe mini 
mum. After cooling the tool to room temperature, 
the repair, generally a refacing of the working face 
as previously outlined, should be made 

Warpage due to thermal expansion incompatibil 
ity between plastic and metal parts of a tool is 
serious trouble, usually indicating complete loss of 
the tool. If there must be contact, a thin flexibk 
layer of resin must interface the two to take up the 
differential expansion and compression stresses 
At this point economics must decide whether to 
scrap the tool and start over or to strip and replace 
the plastic 

Rather rare is warpage due to shrinkage of the 
plastic. Today’s resins, particularly the medium 
high viscosity epoxies, exhibit a low degree of 
apparent shrink. When clear resins are heavily 
filled, shrink is drastically reduced. Tf filled mate 
rial is further laminated with glass cloth or other 
reinforcements, shrink is essentially nil. When a 
tool is determined to be warped due to resin shrink 
usually at the time it is removed from its mold. the 
simplest alternative is to high temperature cure and 


then reface it. 


Loosening of Components: Small components 
such as bushings, locating pins, mounting lugs and 
steel routing edges occasionally loosen. If the 
cause is accidental high-impact or misuse that will 
probably not recur, repair is to merely rough up 
the surfaces to be rejoined, and rebond with CPOXy 
resin. If, however, the failure is due to unexpected 
operating conditions and will probably occur again 
a different approach must be made 

Metal bushings that come loose from plastic tools 
do sO) for one of three reasons he at in drilling 
impact. or plastic creep due to continued high unit 
loading. The first is the result of the rubbing of a 
rapidly rotating drill and chips. This is repaired 
by preparing a bushing with a 14 to 
ceramic coating and epoxy-bonding it) back in 
location. For small bushings an alternative is to 
use bushings equipped with metal tabs that may be 
riveted to the body of the tool and thus hold the 
bushing in proper orientation sushings that are 
knocked out of their mountings generally are of 
improper design Bushings with hexagonal 
square mid-sections for mounting are available and 
will alleviate the problem 

When a bushing is heavily loaded in one diree 
tion for a long period of time. the plastic surround 
ing it will creep and the bushing will loosen. To 
prevent the recurrence of this. in repairing the tool 
the area surrounding the bushing should he “heefed 
up” to better distribute the load 

Fixed locating pins that must he re placed due to 
mndled 


hreakage hending or other reasons are } 
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much the same way as bushings. Care should be 
taken to see that the pin has a flared-out or knurled 
area to afford a mechanical key in the plastic tool 

Mounting lugs and steel edges are occasionally 
damaged and require repair or replacement. In 
replacement, arrangements should be made for 
mechanical keying to the plastic. Bonding alone 
should not be exper ted to hold the metal through 
tough service. The metal parts should be roughed 
up by sandblasting or other means on the side 
being bonded to the plastic. In addition, internal 
mechanical keying or external machine screws 


should be used, 


Worn Areas: Normal wear is nonuniform in 
character; certain areas will wear away more than 
others. In draw dies, the radii suffer first while in 
drop hammer dies it is the sheet metal edge and 
wrinkle areas. Occasionally, certain sections of a 
tool are worn abnormally due to misuse. An ex 
ample of this is a gouge that results from prying a 
formed metal part off a plastic die with a king-size 
screwdriver. 

Repairs to small surface areas can be made as 
indicated previously. Where larger areas or dif 
ficult contours are concerned, it becomes necessary 


to remold against a reference surface. This is 


Fig. 3. Cast phenolic stretch press block which failed after 
three years of service and intermittent storage. View a, 
eracked areas washed free of oil and grit and ground out 


with rotary file. View b, cracked area is dammed with cloth 
masking tape and clay. Clay pouring spout is formed and 
filled epoxy resin is slowly poured into crack cavities. View e, 


finished job after cleanup of repair. 


done by roughing back the tool and replacing the 


fac e as previously outlined 


Modification of Plastic Tools 


The modification of tools may be considered as 
a type of repair. In an ordinary repair job the 
tool is reworked to perform its original function. 
In a modification the tool is reworked to perform 


another job. Examples of typical modifications are: 


1. Addition Modification 
a. More hole locations added to a drill rack 
b. A change in contour added to a checking fixture 
( A routing fixture lengthened to accommodate a 
longer part 
Subtraction Modifications 
a. Plug hole locations in a drill rack 
b. Remove trap beads from a drop hammer die 
ec. Shorten a trim template to accommodate a shorter 
part 
Change of Operation Modifications 
1. A hand routing template altered to become a spot 
welding fixture 
b. A checking fixture altered to become an assembly 


fixture 


When a tool is modified, it is done so in lieu of 
replacement by a new tool. If the modification 
promises to be a costly one, replacement should 
he considered. In general. subtraction modifica- 
tions are inexpensive to perform and rarely cause 
concern, On the other hand, change of operation 
and addition modifications can be difficult and ex- 
pensive to complete. How then de« ide when to 
modify and when to replace a plastic tool? As 
with repairs, “economics” and “urgency” deter- 
mine this. and each case must be viewed individual- 
ly. The same basic governing factors apply to all 
types of plastic tool alterations. 

In conclusion, it can be stated that, armed with 
the excellent plastic tooling resins available today. 
quick, inexpensive and successful tool repair or 


modification is usually entirely feasible 
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By Jens L. Wennberg 


Ensign, LUSNK 
Naval Harbor Defense Lnit LOSA 
Long Beach, Calif. 


a, AUSE TITANIUM has been a problem metal in 
many respects, it was anti ipated that research into 
chip breakers for titanium would result in useful 
information and would serve as a check on previous 
investigations of other metals. As cutting speeds 
have increased, the control of metal chips has be 
come more important. Straight chips or chip snarls 
are a hazard to the operator and can damage sut 
face finish. They are hard to handle and store be 
cause of their volume, and their sales value is less 
than that of compact chips. Because of these prob 
lems, a satisfactory method for controlling the flow 
and shape of chips is a necessity. It has been found 


that by controlling cutting speeds, and feeds, and 


Abstracted from Paper 8, “Chip Breaking Character. 
isties of Titanium,” to be presented at the 25th ASTE 
Annual Meeting. Copies of the complete paper will be 
available for purchase from Society Headquarters. 
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TITANIUM CHIPS 


can be broken easily 


using a suitable chip breaker, titanium chips can be 
tamed, 

Chip breakers, ground or clamped, have been 
successfully applied in high-speed cutting opera 
tions. Chip breaker dimensions and positioning are 
critical and much data have been published on them 
The data have been incomplete, however, because 
insufficient attention was paid to the effects of chip 
breaker height, depth of cut, tool angle, cutting 
speed and workpiece material. As investigation of 
chip breakers progressed, it was determined that 
the radius of bending formed in the chip was of 
paramount importance. Relationships between this 
radius and the feed rate were developed. 

In order to determine the success of a given chip 
breaker and a specific set of machining conditions 
chip forms must be classified. With titanium, under 
specie conditions, a straight chip will be pro 
duced. If all other conditions remain constant while 
the feed is increased, the character of the chip shape 
will progress as follows: snarl, infinite connected 
figure 9's, intermittent connected figure 9's, full 
turns, half turns, and splinters and fragments 

Because of the possible effect of « hip type on tool 
life, power consumption and surface quality, it was 
arbitrarily decided that preferred chip forms are 
intermittent connected figure 9's and full turns 


usable forms are infinite connected figure 9's and 


loose half-turns; and undesirable forms are snarl 
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Cutting Speed (fpm) 
big. 3. Speed curves, indicating preferred and usable 


chip ranges, for 1045 steel. The depth of cut was 
0.125 inch and the bending radius was 0.268 inch. 


traight, tight half-turns, fragments splinters 

Relationships between feed and radius of bend 
ing have previously heen established for BII12 
1015 and LOS steels. Despite their different chem 
ical analyses and mechanical properties, these steels 
have remarkably similar chip breaking charactet 
isties. The current study was also done on three 
materials: LOS steel and stainless to deter 
rine af general conclusions could be drawn from 
previous work and commercially titanium 
Stainless steel was also selected because of its sim 


ilar work-hardening characteristics to titanium 


Analytical Procedure: The radius of bending 
can be determined from one of two equations, de 
If the chip 


breaker is ground, Fig. 1, the Copenhagen formula 


pending on the type of chip breaker 


used 
w bie 
RB radius of bending, inet 
heimht of chip breaker. inch 
tool face width. inet 


If a clamped chip) breaker. Fig. 2. is used, the 


hig. 1. (left) Dimen- 


LF T sions that apply to a 
ground chip breaker. 
Fig. 2. (right) Dimen- 
Nie y sions that apply to a 


clamped chip breaker, 
either adjustable or 


Missouri formula applies 


Wy 
B 
lan 
where 
W, tool face width, inch 
p chip breaker angle, inc} 


If, with a clamped chip breaker, length Wy, is less 
than A/sind, the chip will hit the corner rather than 
the face of the chip breaker. For such a condition 
Equation | should be used in determining the radius 
of bending 

lo caleulate the dimensions of a clamped chip 
breaker to result in a desired chip bending radius 


the angle is assumed to be 40 to 50 deg and hiqua 


tion 2 is solved for H, 


Charts for finding the 
height and tool face width for a ground chip break 
er, to result in a particular chip bending radius 


have been widely published 


Test Procedure: lo check the « hip bre aking 
chara teristics of LOD steel. the relation of cutting 
speed and feed to the form of chip produced was 


considered most important This relation encom 


passes a larger variety of cutting conditions than 
any other simple combination of variables. The 
cutting tool geometry was: back and side rake 

7 deg; side-cutting and end-cutting edge angles 
> deg: and side and end relief, 7 deg. The non 


adjustable clamped chip breaker had an angle of 
deg and was ground so that H inch 
Bending radius of the chips was 0.268 inch 

lo determine the possible effect of speed on chip 
breaking, the feeds at the points of transition from 
usable to preferred ranges, ete.. were recorded al 
different speeds with the same chip breaker. The 
results of the test are shown in Fi; 

Because of good correlation between these re 
sults and those of previous work, 503 stainless was 


tested in the same mannet The cutting tool geom 
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etry was: back rake, 0 deg; side rake, 5 deg; side 
cutting and end-eutting edge angles, 5 deg; and 


side and end relief, 5 deg. The clamped chip 
breaker had an angle ot 55 deg 25 rin and Was 
adjusted so that W, O.175 

Bending radius of the chips was 0.334 inch. The 
results of these tests, Fig. 4, show a complete re 
versal of trends when compared with LOLS steel 
Reasons for this reversal will be discussed late: 


Similar with a tool similar to 


lests on Utanium 
that used for 1015 steel and a nonadjustable clamped 
chip breaker ground to give ranges for Wy between 
0.149 and 0.032, and B between 0.300 and 0.07% 
with an angle of 45 deg. gave results, Fig. 5 


to those 


similar 
with stainless steel 

This series of tests gave the maximum amount of 
information on chip breaking behavior but, since 
there were two distinct trends noted, it was decided 
to test 1O15 steel and titanium with another 


The 


and radius of bending at a constant speed 


set of 
feed 
Results 


of such tests give valuable information for tool ce 


conditions second relation between 


was 


sign and shop operations. Tests were run with chip 
breakers adjusted to give several different radii of 


bending. Results are plotted in Fig. 6 


Discussion: These tests indicate that there are 
at least two different types of chip breaking be 
With 


or low-alloy steels, breaking of chips is more dith 


havior based on reaction -to speed carbon 
cult as the speed increases, This is true because, at 
low speeds, the chip is naturally segmental before 
it gets to the chip breaker. As speed increases, the 
chip becomes continuous and ceases to have a ten 
break thicker at 
This has the same effect as 


deney to low 


Also. chips are 
speeds increasing the 


These 


two phenomena cause the chip to break at lower 


feed since feed determines the chip thickness 


feeds than would be expec ted at low speeds 

Stainless steel and titanium show a reversed re 
With ti 
tanium., the « hip bre aking feed increases as the Spee d 


It was also found, Fis 


Increases a> 


action to speed in the slow speed range 


decreases 7. that titanium 


‘ hip thickness 


the speed decreases 


though not to the same noted 


extent as has been 
for several carbon steels 
Both stainless steel and titanium are extremely 


Vhick chips at low 


speeds are subject to more deformation, so thes 


subject to work hardening 


are work hardened to a greater extent than thinner 
chips As a result of the work hardening, the chips 
are stronger and harder to break. This characteris 


tic offsets the other 


factors affecting carbon and 


low-alloy steel chip breaking In addition. stainless 
and titanium have low coefhicients of thermal con 
duction. This means that the chips have a higher 
temperature than chips of carbon or low-alloy steel 


high 


produced under similar cutting conditions 
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big. 4. Speed curves for type 303 stainless steel. 
Depth of cut was 0.125 inch and the bending radius 
was 0.334 inch. 
cutting speeds, the chip temperature can build up to 
a point where the chip is partially annealed. Such 
partial annealing reduces the strength of the chip se 
that it can be broken more easily at high speeds 
Importance of the presence of segmental or par 
tially segmental chips should not be overlooked. 
Introduction of a vibration, intentionally or uninten 
tionally, changes the whole picture. Chips formed in 
the presence of vibration, or chatter, look similar 
to segmental chips and’ the feed required to form 
a certain type of chatter chip is similar to that re- 
quired for the same type of segmental chip in ordi 
nary steels at low speeds. This shows that if working 
conditions permitted the introduction of chatter, the 
useful range of a chip breaker would be widened 
However, vibrations generally decrease tool life 
Titanium chips are stringy and tend to hold to 
\ 
0.020 
Preferred 
a 0.015 
) 
° 
2 0.010 
0.005 
(6) 100 200 300 400 500 600 700 
Cutting Speed (fpm) 
hig. 5. Speed curves for titanium 75a determined 


with depth of cut of 0.100 inch and chip bending 
radius of 0.200 inch. 


& 
a 
| 
| 
— 93 


0030 T 


0.020 


gether. The most prevalent chip type is the inter- 
mittent chip form composed of three to ten un- 
separated figure 9 chips. When figure 9 chips are 
separated, they usually are accompanied by half 
turns, some of which are tight 

During the feed and radius of bending tests on 
titanium, a large (0.043 ipr) feed was used in error 
with a small chip breaker. Instead of being ejected 
as fragments and splinters, as would be expected 
with ordinary steel, the chip hung together long 
enough to be cold welded into one piece that had the 
appearance of a finely segmented chip. 

Although a reversal of chip breaking characteris 
tics was noted for stainless and titanium in the speed 
curve, the feed vs. radius of bending curves were 
the same, qualitatively. The curves for titanium, 
Fig. 6, ave higher and the usable range is somewhat 
smaller for common feeds. This means that accurate 
chip breaker dimensions and position are more im 
portant with titanium than with ordinary steel 
From these same curves, it can be seen that a chip 
breaker will not give properly broken chips from 


different metals at the same cutting speed 


Key 
— Titanium [EC] Region of usable chips 
Steel Region of preferred chips 
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Fig. 6. (above) Radius 
of bending curves show- 
ing the relative position 
of titanium 75a and 
1015 steel in chip 
breaking characteristics. 


(ratio) 


Fig. 7. (right) Ratio of 
chip thickness to feed 
vs. speed curve when 
eutting titanium 75a 
with a feed of 0.0179 
inch. Plotted points are 
averaged measurements 
taken with a thread mi- 
crometer. 


Chip Thickness 


Application of Findings: The use of the curves 
found from this study can most easily be demon- 
strated by a practical example. Assume that it is 
desired to cut titanium (Ti75a) at 75 sfpm, with 
0.1-inch depth of cut and a feed of 0.018 ipr in a 
setup using a clamped chip breaker having an angle 
of 45 deg. Where should the chip breaker be posi- 
tioned 

Reference to Fig. 5 shows that the cutting speed 
at the feed is not within the flat portion of the curve 
so a speed correction is necessary. Since the de- 
sired conditions more closely match the top curve, 
it will be used. The feed modification factor for 


speed is found by dividing the ordinate of the flat 


portion by the ordinate of the required speed In 


this case, the feed modification factor is 0.020 
0.02125 0.941. To obtain the feed to be used in 
Fig. 6, the actual feed is multiplied by the modi- 
fication factor. The modified feed thus is 0.0169. 

This value is used with Fig. 6. The feed ordinate 
of 0.169 is followed to the right to the point where 
it is equidistant from the boundary curves of the 
preferred chip region. The value of B, about 0.175, 
is read under this point and is used in Equation 2 
to determine the value of W,, 0.072 inch in this in 
stance. The chip breaker is adjusted to this position 
or, if it is of the nonadjustable type, is ground 
back to this point while maintaining the 45-deg 
angle. 
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Experimenting with Ceramic Applications 
.. . Case Studies of ceramic cutting tools 
as applied to production jobs 


By J. F. Allen 


Factory Manager 
Cameron Iron Works, Inc. 
Houston, Texas 


Au MINUM OXIDE cutting tools have recently 
aroused the interest of practically everyone in metal 
working, especially those faced with the responsi 
bility of increasing output, improving quality and 
reduc ing manufacturing costs. To date. this inter 
est has been centered around a relatively few iso 
lated case histories where ceramic cutters have been 
successfully used. Such case histories provide 
nothing more than a starting point and can by no 
means be taken as an indication that ceramic cutters 
ean be put into general use without first trying test 
applications. Through such tests, the Cameron [ron 
Works was able to determine what production jobs 


could be handled by ceramic cutting tools 
Finishing Operations 


Early experimentation showed that the success of 
ceramic finishing tools was practically assured by 
following fairly simple rules of use. First, the ma 
chine tool must have ample spindle speed and 


power, and must be free from excessive vibration 


Abstracted from Paper 22, “Ceramic Cutting Tool. 
Applied to Production Jobs,” to be presented at the 
25th ASTE Annual Meeting. Copies of the complete 
paper will be available for purchase from Society 
Headquarters. 
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Fig. 1. Turning the outside diameter of an alloy steel 
missile nozzle. Boring arm, upper right, has just 
completed finish boring the inside diameter, 


Second, the cutter must be well supported with a 
minimum of overhang. Third, sudden shocks must 
he carefully avoided 
Ceramics were first tried for finishing a combi 
nation taper and straight bore of a forged-steel 
casing head housing. The material was AISI 4130 
forged steel, heat treated to a hardness of about 
200 Bhn. Best results were obtained using a cutting 
speed of 800 fpm, 0.017-inch feed per revolution 
and 0.020-inch depth of cut. Several cuts were taken 
it the top speed of the machine—-giving a cutting 
speed of 1100 fpm—but premature chipping of the 
ceramic tip resulted. It was felt that this might be 
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due to repeated inpact on the lip of chips that wer 
retained, by centrifugal force, against the inside of 
the rapidly rotating housing 

At 800 fpm, the time required for this cut was 
reduced from 4 minutes to 14% minutes, using a 
ceramic tip in place of a general-purpose grad 
carbide tip. A standard clamp-on type of cutter 
holder, having 5-deg negative back and side rake 
angles, was used with a square ceramic insert, Cut 
ter life was found to be rather indeterminate since 
failure of the cutting edge always occurred by chip 
ping rather than wear. In all instances, little wear 
was observed, usually amounting to a 0.003 to 
0.008-inch wear land at the time the tip had to be 
indexed because of failure by chipping. As many 
as 25 pieces could be finished with the four edges 
of one tip. 

binish boring the inside diameter of a forged 
steel missile nozzle was the second application. Best 
results, in this case, were obtained with the machine 
running at its top speed of 160 rpm, resulting in 
cutting speeds which ranged from 360 fpm at the 
smallest diameter of the taper bore to 900 fpm at 
the largest diameter Depth of cut was 0.025 inch 
and feed per revolution was O.O15 inch. It was felt 
that if the machine could have been run faster, pro 
duction could have been successfully increased in 
direct proportion, ‘Time for this cut was reduced 
from 15.8 minutes to 10.4 minutes by replacing cat 
bide with a ceramic. Finish was improved; conse 
quently, the final buffing operation on the nozzle 
was reduced by 30 minutes, 

Following the inside boring operation, a finish 
cut, Fig. 1, was taken on the outside diameter of the 


intssile nozzle, This cut was also taken at L60-rpm 


Cutting speeds ranged from 42 fpm te 880° fpm 
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Depth of cut in this case was 0.085 inch and feed 
per revolution was 0.015 inch. Time for this cut 
was reduced from 1314 minutes to 9 minutes by 
using the ceramic tip in place of a carbide tip. 

If ceramics can be successfully applied to such 
finishing cuts, the question naturally arises as to 
why all finishing cuts should not be taken with cet 
amic cutters. The answer to this question requires 
an appraisal of each job. The machine must have 
ample speed; there must be no vibration and there 
must be no interrupted cuts. Also, length of cut in 
the finishing operation should be of sufficient dura 
tion to actually result in a time saving of some con 
sequence. For example, if, after all the roughing 
work has been done. the finishing cut is of extremely 
short duration and requires the shifting of gears to 
gain sufheient ceramic cutting speed, in all proba 
bility, the reduction in over-all floor-to-floor time 


for the part would be insignificant 
Semiroughing Operations 


Having successfully applied ceramic tips to fin 
ishing cuts. it was decided to try a light cult on a 
part having an “as forged” surface The part 
seleclected was a forged steel flange Fig 2 The 
cut was taken at 613 rpm, resulting in a maximum 
cutting speed of 1200 fpm De pth of cut was 0.125 
inch and feed per revolution was 0.018 inch. The 
holder used was a standard clamp-on type, using a 
square cerami insert set at 5-deg negative back 
foth faces and the OD of 


this flange were finish machined with this cutter. 


and sicte rake an 


It was possible to finish an average of 16 pieces 
per ceramu tip. using all four eutting edges In 


iddition to the operation performed by the ceramu 


hig. 2. Cleft) Alloy steel flange forging with an “as 
forged” surface. This forging is being machined to 
size in one pass, using a ceramic cutting tip. 


hig. 3. Chelow) Sectional view of forged steel casing 
head housing showing amount of «tock to be re- 
moved in first and second machining operations. 


mi 
SY Finishing cuts 
WS required on 
SY these surfaces 
— 


| | 
Z 
P 


eutter which required only 47 seconds, this part was 
threaded and the seal ring groove added by conven 
tional means. Those operations performed by th 
ceramic cutter in 47 seconds normally require four 
times this amount of time, using carbide cutters 
This application proved moderately successful, pat 
ticularly in view of the condition of the surface pre 
sented to the cutter. Since this part was made from 
a hammer forging, however. the surface was fairly 
uniform and resulted in a fairly constant depth of 
cut. 


Roughing Operations 


Consideration of ceramics as finishing cutters 
only would place a severe limitation on their effes 
tiveness in a shop where roughing cuts are pre 
dominant. Therefore, extension of ceramic cutters 
into the area of heavy roughing cuts is extremely 
desirable. 

Amounts of metal that must be removed from 
the casing head housing that was finish machined 
in the first test are shown in Fig, 3 

If it were possible to remove all of the metal 
shown at a rate in the neighborhood of 800 fpm 
then total floor-to-floor time for the first operation 
could be reduced approximately 115 percent. 

It was quite obvious, then, that the next step in 
this applic ation program was to attempt the use of 
ceramic cutters on roughing cuts. The first attempt 
was to remove a 14-inch depth of metal from a 
rough forging using a culling speed ol approxi 
mately 450 fpm and feeds ranging from O.012 to 
0.030 ipr. Results of this and all similar tests were 
discouraging lriangul ir inserts were used for these 
tests. A number of ideas were tried, ineluding 
rather drastic changes in rake angles, severe honing 
of the cutter’s edge shot blasting of the “as forged 
surfaces and various nose radii, None of the above 
attempts resulted in much improvement though 
some observations were made which indicated a 
possibility for improvement. 

It was observed that the portion of the lip which 
was buried in the cut suffered litthe or no damage 
However, that portion of the tip which was left ex 
posed to the impact of metal chips, Fig. 4, became 
severely damaged. It was logical to assume that this 
severe damage to the edge of the ceramic tip pro 
vided an excellent source of initial cracking, which 
could easily be propagated through to that part ol 
the lip doing the culling resulting in complete fail 
ure by breakage. As vet. there is no definite proof 
to support this hypothesis. However, this idea sug 
gested a means of protecting the exposed portion 
of the tip from the metal chips, Fig. 5. A tip pro 
tector was so designed and located that only that 
part of the tip which would actually be doing the 
cutting was left uncovered 


{ se of this device has resulted in a considerable 
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of tip 


chip impact 


"Working area 


Damage caused by 


Fig. 4. Sketch indicating hypothetical condition of 
chip impact damage, causing cracking in the working 
area of the tip. 


extension of cutter life in a number of instances, 
kor the best results this lip protector must he de 
signed for a specify depth of cut. The use of the 
tip protector did not, however, furnish a complete 
solution to the problem of cutting the rough “as 
forged” surfaces. Since there is always a certain 
amount of nonuniformity on these surfaces, the cut 
ting edge is continuously subjected fo @ Varyinp 
depth of cut. That portion of the tip which is in 
contact with the so-called scale line disintegrates 
rapidly, Remembering that some degrees of success 
was obtained when mae hining the hammer forging 
Fig. 2, it appeared that damage to the tip at the 
scale line was not caused so much from seale as it 
was from the varying depth of cut which causes the 
scale line to traverse back and forth along the edge 
of the tip 

l sing the tip protector, a taper turning cut was 
taken on an AISI 4132 steel forging. A standard 
clamp-on type toolholder was used with a triangu 
lar ceramic insert having 5-deg negative back and 
side rake and a lead angle of 30 deg. Best results 
were obtained when run at 1130 fpm with 0.012-inch 
feed per revolution and 0.125-inch depth of cut. 
Five passes were required, the last pass being al 
0.0312-inch depth of cut in order to finish to the 
correct diameter. In spite of the multiple passes 
this operation was finished in 3.17 minutes, com 
pared with the previous time of 10.26 minutes with 
a tungsten-carbide cutter requiring three passes 

In machining a shaft, the second of a series of 
cuts was taken with a ceramic tip, using the lip pro 
tector. Cutting speed 800 fpm; depth of cut, 0.1875 
inch; and feed per revolution, O.O15 inch. Total 
cutting time for three passes with a ceramic lip was 
49 minutes, This represented a saving of 33 minutes 
over the original cutting time of 72 minutes required 


with a carbide cutter making two passes at 500 fpm 
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Tip protector j 


Ceramic insert— 


hie 


cuts, which did not involve the removal of rough 


fair amount of success with moderately heavy 


forged surfaces, is an indication that ceramic Lips 
should prove successful where more than one rough 
ing cut may be required for stock removal 

Following this procedure, a test cut was taken on 
a forging where the first cut had been taken with a 
tungsten-carbide cutter Ihe cut was made at | Wi) 
lpm with a 0.1875-inch depth and 0.017 ipr feed 
I he length of cut was 20 inches and the Lip appeare d 
to have no more than a 0.005-inch wear land at the 
end of four such cuts 

This ability to remove moderately heavy amounts 
of stock on second and subsequent roughing cuts 
does not materially increase the effectiveness of 
ceramic cutters, Most of the forgings processed re 
4 inch of stock and 


since a carbide tool can remove this in one pass and 


quire the removal of about 


leave a satisfactory finish, there would be no point 
in limiting the carbide cut solely for the purpose of 
illowing the ceramic cutter to be used on unneces 
sary second roughing cuts 

One application of particular interest concerned 
machining alloys which are extremely difficult to 
Recently, the Cameron Iron Works re 
ceived a request from the Rice Institute of Houston 


Texas, to assist them in the mac hining of a special 
part for use in their electronic laboratory. The part 
was made of an alloy of iron, cobalt and vanadium 
and all previous attempts to mae hine the part with 
carbide cutters were unsuccessful in spite of the fact 
that the hardness was only 20 R.. Carbide cutters 
burned soon after becoming engaged in the cut. A 


lot of heat developed which warped the part beyond 


the close tolerances required, Using a ceramic tip 


~ Chip breaker clamp 


~Clamp screw 


hig. 5. (above) Exploded view of toolholder and 
insert showing relative positions of cerami 
tip protector and chip breaker clamp. 


insert, 


big. 6. (right) Taper turning cut with a ceramic tip 
on an alloy of iron, cobalt and vanadium which 
defied previous attempts to machine with carbides. 
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hig. 6, the workpiece was mas hined at the relatively 
low speed of 150 rpm. Cutting speed ranged from 
The depth of cut 


was 0.050 inch and the feed per revolution was 


LM) to 230 ipm along the taper 


0.007 inch, producing the fine finish required. This 
did not set any production record since only one 
part was machined, but it is an example of an in 
stance where the ceramic tip did a job that was prac 
tically impossible with carbides. 

Continued experimentation with ceramic tools ap 
plied to production jobs will result in two benefits. 
In the first place, shortcomings of present materials 
will be better recognized and lead to the develop 
ment of still better materials. Fortunately, ceramic 
tools “chalk” when they fail, leaving the workpiece 
undamaged The second benefit will be the de velop 
ment of a better understanding of the metal- utting 
process. There is no doubt that the development of 
better techniques, which are absolutely necessary to 
the successful use of ceramic cutters, will lead to an 
improved use of carbide cutters as well 

In this age where speed and quick results have 
become standards rather than aims, there is a nat 
ural tendency to abandon any new material that 
doesn't give immediate successful results. Expecting 
too much too soon from ceramic cutters will result 
in negative reaction and possible rejection. This 
can greatly impede the successful development of 
ceramic cutter use. The person who claims that the 
ceramic cutter is a cure-all will do it a great injus 
tice. It is necessary to experiment and find ways of 
extending the use of the ceramic cutter into the 
area of heavy, rough machining cuts if at all pos 
sible. If efforts along this line are successful, there 
is no doubt that industry will feel the greatest im 
pact it has experienced since the advent of the 


carbide tools. 
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Fig. 1. Power roll forming 
machine producing a conical 
shape to accurate specifications. 


POWER 
ROLL 
FORMING 


cuts production costs 


By J. W. Bergman 


Manufacturing Engineer 
General Electric Co. 
Cincinnati, Ohio 


ee ROLL FORMING is a process for forming 
sheet stock or preformed blanks against a 
rotating mandrel, As the workpiece and the man 
drel revolve, two hardened rollers traverse the 
length of the workpiece at a preset distance from 
the mandrel, thus forming the workpiece, Fig I. 

In this type of forming, metal is actually dis 
placed by shear deformation and the metal thickness 
of the original blank is reduced by a predetermined 
amount. Some variation (* 10 percent) in the 
thickness of the rolled wall of the cone can be 
achieved by adjustment of the roller path, or by 
changing the angle of the slide. This can be accomp 
lished manually or by using a tracing attachment 
and is available only for compensating any lack of 
rigidity in the machine. 


The basic difference between power roll forming 


Abstracted from Paper 12, “Another Revolutionary 
Process—Power Roll Forming,” to be presented at 
the 25th ASTE Annual Meeting. Copies of the com 
plete paper will be available for purchase from 
Society Headquarters. 
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and conventional spinning is that in spinning, a 
blank considerably larger than that of the finished 
piece is used, while in power roll forming, owing 
to extrusion of the metal, the diameter of the 
original blank is exactly that of the finished piece, 
Fig. 2. In conventional spinning, parts are formed 
by pressing a blank against a rotating form block, 
using hand tools. ‘This is essentially a manual art, 
requiring an operator who is a craftsman of con 
siderable skill and experience. Even with experi 
enced operators, parts lack uniformity. Sinee form 
ing is completely a machine operation, uniform 
parts can be produced, and no “art” is required on 
the part of the operator 

Straight walled tubes may be roll formed by 
either of two methods: forward rolling or back ex 
trusion, Fig. 3. In the former method, a tubular 
blank is placed on a mandrel and chucked at one 
end. The rollers are engaged near the same end 
The advance of the rollers is away from the chuck 
and the material to be formed moves ahead of 
the advancing rollers 

In back extrusion, the tubular blank is not 
chucked; one end is butted against a fac eplate The 
roller path is toward the faceplate and the ma 


terial Is extruded in the Sarre direction 


Type of Part: Until four or five years ago 
power roll forming was used principally for form 


ing thin sections. Since that time, heavier sections 
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Fig. 2. (below) In power roll 
forming, the maximum di- 
ameter of the formed part re- 
mains the same as the diam- 
eter of the original blank. 


Forward Rolling 


Mandrel 
Blank Roller 
hig. 3. (right) Power roll 
forming can be applied to zZ 
straight-walled tubes in either 1 Feed 
of two ways. 
RARANARAAA 


Blank 


Same volume 


YY 


Tailstock 


Mandre| 


have been successfully formed. Power roll formed 
parts currently being manufactured include conical 
hyperbolic and parabolic sections, and flanged 
cones, Fig, 4 

Simple shapes can be formed from flat plate 
When more complex shapes are necessary, blanks 
may be prepared by rhhane hining, forging, drawing, 
welding or centrifugal casting. When the included 
angle of acone is «small il may he necessa&ry to tin 
two mandrels, and to perform two separate roll 


lorming operations 


Material: From the results of tests run on dif 
ferent high alloy materials, it has been concluded 
that any segregation or inclusion which exists in the 
raw material will result in tearing during the form 
ing operation, Because of differences in the forma 
bility of materials, a considerable amount of experi 
ment is required in many cases before satisfactory 
power roll forming procedures are developed 

Physical properties of high temperature alloys 
ire improved because of cold working during power 


roll forming. The strengthening effect of power roll 


Back Extrusion 


Mandrel 


Faceplate Roller 


forming a high-heat resistant, high-strength alloy is 
indicated in a ABLE |. In instances where successive 
forming operations are used, intermediate annealing 


may be required 


Forces Involved in Forming: |The force acting 
on the rollers during spinning can be resolved into 
three components: 


1. Feed force This force cause the desired detorma 


tion of the workpiece 


’ Radial force This foree maintain ontact betweer 
the roller and the workpiece indo pre higt 
compre ive tresses in the workpiece whic llow 
high shear trains to take place without part trae 
ture 
Rotational force hh con lerab ha 
the other two, and required only. to turn the roller 
I he geometry of the roller dictated hy the shape 
of the workpiece and, generally, the contact it 


face is curved 


Machine Limitations: Currently, spindle horse 
powers in the range of 100 to 125 hp (constant 
torque) at 50 to 350 rpm are used. Power require 
ments depend on material, included angle of the 
workpiece and feed rate. Spindl power is related 
to the thickness of the plate to be formed approxi 


mately as shown 


Thickness Power 

(inches) (hp) 

- 

1.20 200) 

1.4 

1.7 
The wall thickness dimension of the roll formed 
part may be held to within + 0.002 inch. In in 
stances where a preformed blank is used, it is 


essential that wall thickness be closely controlled so 
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STRUCTURAL 
CONE 


HYPERBOLIC 
» SECTION 


JET ENGINE EXHAUST CONE 


big. 4. Types of component parts being power roll 
formed today. The jet engine exhaust cone was made 
from a O.125-inch flat disk of 321 stainless steel; 
the structural cone, from a 0.250-inch flat disk of 
titanium: and the hyperbolic section, from a 0.375 
inch flat disk of 1020 carbon steel. 


PARABOLIC 


that the configuration of the preform will spin out 


to ats proper position on the long axis of the 
mandrel, Fig. 5. Flanges. where desired. can be the 
same thickness as the original blank or. thinne: 


Lack of machine rigidity has been an acute prob 


‘ in the power roll forming of some parts The 
solution to the problem lies in setting the path of 


the rollers to compensate for the cumulative defle« 


tion of the rollers and the frame of the machine 
Where the path of the rollers is not a straight line, 


i tracing attachment can give the required results 


The power roll forming process offers many ad 


vantages to the manufacturer of thin-walled parts 


with conical or cylindrical shapes. Such parts can 
be fabricated on a mass-production basis with 
higher quality and lower material costs than when — - 
competitive methods are used. It can be antic ipated — 
that many new applications will be found when the ~ —— 

of the process are more generally 


Fable 1—Effect of Power Roll Forming on 
High-Heat Resistant, High-Strength 
Alloy Steel 
Tensile Yield Elongation Reduction Premachined Blank Formed Part 
Strength Strength* in 2inches in Area 
1000 psi 1000 psi) percent) (percent 
nitially 80 0 150 18.0 hig. 5. A controlled wall thickness is essential for 
After Forming 83.4 133.2 13.5 281 proper power roll forming so that over-all part di 
tr ng to a permanent set of 02 percent mensions will be to specifications. 
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Faster Fastening for Hex Nuts 


fast-lead type of “impact” socket has been designed to meet the 
; demand for automatic production fastening No matter where 
the socket and nut initially contact. a broached opening allows the 
socket to fully engage the nut in no more than |, of a turn 
With these impact sockets, developed by The Apex Machine & 
lool Co., single or multiple power tools can be operated continu- 
ously, thereby speeding the fastening operation. It is not necessary 
to start and stop the power tool for each operation or even to hesitate 


before the socket makes initial contact with the nut 


W ith bed extended, this sliding-bed gap lathe and job-shop work, this LeBlond lathe design is 


results in twice the normal swing capacity and available in four designs 


more than 50 percent greater distance between The 16/38-inch lathe can be used to face 38-inch 
centers. With bed closed, this machine is used as diameters in one cut: 45-inch diameters can be 
a regular engine lathe. Ideal for handling the un faced in two cuts. With an optional extension rest. 
predictable extremes encountered in maintenance . workpieces 271% inches in diameter can be turned 
in lengths to 1314 inches. When the optional full 
swing turning attachment is used, 45-inch-diameter 
pieces can be turned for a length almost equal to 


the full gap width 
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LARGE TRANSFER GRINDER 


automatically sizes converter housings 


( am operator grinds both faces of 240 automotive torque converter housings 
per hour with this recently developed transfer grinder, About 0.100 inch 
of stock is removed from each of two mounting faces. The machine comprises 
three grinding stations for each surface with a flopover station between the 
grouped heads. 
The machine, designed by Mercury Engineering Corp., is provided with 
automatic size control and automatic compensation for wheel wear. Dressing 
of the grinding wheels is also automatic, the dressers passing across the 


wheels after a predetermined number of housings have been ground. 


LOADING STATION with converter housing, bell end spindles, so that uniform heights of the castings 
upward, in position to be picked up by the transfer can be maintained. After a grinding step is com 
bars. The workpieces drop into nests at the six grind pleted, work spindles return to registered stopping 
ing stations. The nests are raised to definite stops, positions so the nests always contact the castings in 
after the workpieces are positioned over the work the same position 
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DESIGNED FOR PRODUCTION 


Pump Designed To Move Liquid Metals 


Magnetic circuit 


Field coil 
Current transformer 


Secondory or 
armature current 


>. 


> 


Primary coil 


PAGE electromagnetic pump has two current 
connected additively, to supply the 

econdary conductor through the 
iping section walls to the liquid metal. The 


former 


irrent im the 


dary conductors are brazed to the pumping 


ction. This forms a continuous current path across 
flattened portion of the pumping section and a 


A" alternating-current conduction type electro 
: magnetic pump can pump liquid metals if they 
are conductors of electricity, wet the pumping sé 

tion and can be carried in metal pipe. This pump 
left-hand 


perpendicular to a magnetic 


operates on the basic principle of the 
rule.” When current 
field, is passed through the liquid metal in the 
pumping section, a force is produced in the metal 
which causes motion at right angles to the current 
and the flux 

Pumps of this type. deve loped by Callery Chemi 
cal Co., will effectively pump those fluids having a 
lower electrical resistance than that of the pumping 
section wall. Such pumps work well on liquid 
sodium and sodium-potassium alloys. They may 
also be of use in pumping lead. mercury and mag 


nesium. 


return through the other flatte 
secondary conductor complet 
pumping section Flux 

placed on the legs of two | 
netic field core Flow rate 
adjusted by an autotransforme) 
of flow can be reversed electrica 


\ combination of adjustable units that can be set 
l up to accurately gage an infinite variety of 
multiple dimensions, the Keono-Check can be used to 
inspect: diameters, lengths, external O-ring and 
snap-ring grooves, shoulders, counterbores, concen 
tricities and locations of both internal and external 
forms. As many as ten dimensional checks can be 
made with one handling of the inspection unit 

For more complex parts, several of these units 
developed by the Wm. L. Riggs Co.. can be used 
together. Accuracy of the unit ce pends on the indi 
cator gages used. Standard components include \ 
blocks, flat angles parallels and 0O-deg gl \r 
chuck is 


lengths and shapes of contact points can be used, 


indicator adaptor ivailable 
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buckling limits in 


part two 
By William W. Wood 
Manufacturing Research Engineering Dept. 
Chance Vought Aircraft, Inc. 
Dallas, Texas 
hig. |.) Contour stretch press being used 
in ability experiments. 
Bucklin dependent on the factor 
h. R and where is the flange width. Rois the 
Plate buckling is the primary cause of contour radius and ¢ is the thickness of the ma 
failure when forming curved flanges. terial. The mechanical properties kL S,,. and S 
The author has developed formability tlso affect formability, represents Your modu 
limit curves which make it possible to lus. S,,. tensile yield stress and S$ critical com 
predict whether a curved flange can pressive buckling stre 
be formed without buckling. Other It has been shown (Tur Toor Excixseer, Feb 
forming limits are also covered. 1057) that is a definite funetion of Takin 
io numerical factor depending on flange lengtl 
md width. and Boa size constant 
T 
HKEE METHODS OF forming curved flanges wu 
sheet metal parts are in veneral use in the au show that the funetion i lova 
craft industry: stretching or shrinking a part ove rithmic funetion of the faetors 4. Band hét. Plottin 
a form block by means of rubber pressure and the equation on log-log graph paper, the Pins a 
stretching a part around a form block in a contour ape constant, showing that the equation is of the 
streteh press Irrespective of the forming method power 2. while the log AB determines the positior 
employed, plate buckling is the principal limitation of the curye 
to the formability of curved flanges Wher i Since the function f(A Ri is unknown, the log 
flange is subjected to shrinking or stretching it be LKB cannot be derived, The log AB has, however 
comes unstable at a definite compressive load been evaluated empirically with fth Ri from data 
owing to hoop compression in the case of shrink tained during forming experiments. Fig. 1. with 
flanges or compression trom re sidual stresses in the dillerent material lhe experinental part 
case of stretch flanges. Buckling may result had simple tHange with “heel-out hi 
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Nomenclature 


depending 


imal ed 


md were produced by rubber-forming at 192 


or by forming on a stretch press 


Shrink Flange Limits: The first step in de 
veloping formability limit curves from the data was 
to plot apainst on individual graphs for 
each material ba ». This data was then used to 
develop) composite graphs showing the relative 
formability of all 1? materials 

In developing the composite graph for shrink 
flanges, Fig. 4. it was found that there was a 
definite dividing line between the regions of buck 
ling and nonbuckling for 245-0, 245-13 and 755-0 
tluminum The curves for each material were 
eparated according to the formability index EOS 
This separation was on the ordinate, because the 


index and AR determine the relative position of 


Fig. 2. Simple flange 
with heel-out angle. This 
is the type of flange 
used to develop buckling 
curves. 


the curves \ single vertical line intersected 
three curves very close to the formability index on 
the ordinate for each of the three materials This 
vertical line is shown at h/t 10 on the composite 
graph 

Po show the elastic plate buckling curves for all 
17 materials, the formability index times 10‘ 
for each material was plotted as a point on the 
vertical line. Drawing straight lines with a slope 
ol 2 through the points produced the curves 

When At is small enough, depending on the 
material, yielding may be reached before buckling 
Then the buckling is .plastic, rather than elastic 
Plastic buckling is dependent primarily on 1/8 


and is represented by horizontal lines on the com 


posite graph. The transition from elastic to plasty 


huekling is at a definite At for each material. Ap 


proximate transition points are het 20 for alu 
minum, At 24 for titanium and ht > for 
steel 

periments have shown that there is a gradual 
blending of the two curves, representing an elasto 
plastic region of buckling. This blending is over 
a greater het Ah R range for the less formable 
materials. Soft materials have hardly any transi 
tion region, while harder materials have large re 
gions of transition. Transition regions are shown 
as dotted lines on the composite graph 

It might he possible to eliminate the transition 
by using higher rubber pressures: however, it 
would probably be impossible to move the buckling 
curves to a more-favorable position by increasing 
the pressure 

In addition to plastic and electic buckling, there 
is a third limitation on the formability of rubber 
formed shrink flanges. Insufhicient rubber pres 
sure causes the condition known as “minimum 
flange.” in which the flange is not forced all the 
way to the form block. The condition is dependent 
upon h Roh tS and the machine rubber pres 
sure 


This machine limitation was fairly well estab 


Form block 


I size netant 
conventy i train 
hook flange form index 
/ tretch flange form index 
hrink flanwe form 
tretch Mange form index 
/ flange willl 
/ numerical factor on lengtl 
/ Banas lonat 
K con i lin 
ler ‘ tie 
i fue natittg 
- 
| 
| 
phen 
. 
A 
| 
¥ 
L0G The Tool Engineer 


Theoretical curve 
é 036 
R Scr 


Good parts 


Buckled ports 


hig. 3. Graph showing results of experimental shrink 
forming of 755-0 aluminum. There ix a dividing line 


between buckled and good parts, as indicated by the 


theoretical formability curve. 


lished for 302A, OIS-T6 and 755-T6. The relative 
spacing of minimum flange lines on the composite 
graph was made by using the index 1/S By 
denoting a point on the horizontal plastic buckling 
line for each of the three materials. a minimum 
flanve index line with a slope of 2 was drawn or 
the composite graph 


Plotting known minimum flange values on at 
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h/t (inch per 


AR versus hot graph. it was shown that the pore 
sure limit line has a slope of 1.7 from the inde. 
linve Minimum flange limits appear as dotted 
lines on the composite graph 

Maximum AR and At values for the produc 
tion of satisfactory parts are defined by three 
lines for each material on the composite graph 
When ACR and h/t are plotted for a part made 
from any of the 17 materials. the resulting point 
must fall to the left of the elastic buckling line 
heneath the plastic buckling line and to the right 


of the pressure limit line. Tf the point falls outside 


me 
ae 
FC + 4 ‘ ++ + + + + +—+-— 4 
¢ oP 
~ 006 | _ @ 4 | | +@ | 
mol el 4 
o 
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ol the ivea bounded b these it can be for a given material is exceeded These limits 


predicted that the part will not be = satisfaetos are indicated by horizontal lines on the composite 
This prediction has been verified by numerous tests graph The maximum strain will be the true natural ° 
triad ubsequent to the establishment of the limits strain for a= material Designating the original 


cross-sectional area of a tensile specimen as {,. and 


Limits for Rubber-Formed Stretch Flanges: the final area as A, the true natural strain ¢€ is e 


\s already pointed out. stretch flanges formed b defined by 

rubber pressure fai principal hecause of plate 

buckling caused by residual stresses left) the 

flange. Long part Loh 20) buckle according to [his equation may be rewritten according to the 


relation for the reduction in area of a tensile 


the ecpuation 


specimen 


thre equation for 


lheretore 


however, the ize constant Bo owill be dif 


| perimental tests were ith (55-0), 


and 755-16. In the case The true natural strain of any material can 
latter three material there was a definite dividing tabulated once R, is known The strain is usually 
betweer buckling and nonbuecklis three to four times as high as the conventional 
Weraging the position of these three lines an indes strain, e, as shown in the LfeCommpany ing formability 
linve is positioned at and the form index table 
B/S is used to position all There are two factors to be considered when 
witerials on a composite graph, Fe » Drawit setting the maximum A R limit for rubber-formed 
ith a slope of through the p stretch flanges. First. the A will not give the 
Hon of each material on the inde line gave th exact true natural strain. ¢ xeept for a definite 
er portion ob the buckling curve ingle of wrap, because of the tendency of the outer 
the RO reater than LO, the fiber to shear Usually. the angle 4 has to be at 


the constant / # being the angle of least 160 deg to insure that ¢ ho R. Since the 
rap. Wath) ratios Ré oh, the value horizontal lines on the composite graph showing 
ol k increases ipl The result is that the critical the elongation limits indicate the true natural strain 
tre ind, consequently, AOR inerease direct! it appears that the limits are on the safe sice 
th The hk tlue to effect There is a possibility that the notch sensitivity of 
crease more rapidly than is indi materials could put the limits on the unsafe sice 
ited portion of the composite In practios the two effects tend to cancel each 
ipl Phe resultis urved lines finally become other and the true natural strain is very close to 
ertioal dine etool values for ACR and the actual A/R 
that designate tpornt to the right of the curve bor large angles of wrap, however, it is neces 
! produ t buckled part, while those designat i! to consider a notch sensitivity factor in order 
Hits to the lett will produce a satistaetor to establish the constant AOR line. RC-130 titanium 
ut is much more noteh sensitive than the other ma 
hie Hee straws Composit terials tested and a notch sensitivity factor of 2 was 
Is the intersection between the vertieal lines and idopled for this material This decreased the 
to the right inne is found elongation h from OS) to a value of 
al and to intersect the Rubber-formed stretch flanges, like shrink flanges 
me lO line at hk cannot be formed below a minimum value. be 
hor large AR value parts may fail because of cause of insufhicient rubber pressure These lines 
Hitting of the flange The outermost fiber of the ine plotted as straight lines with a slope ol | 
Hanwe wall elongate nly a certain amount tor a ind are shown as dotted lines on the compositt 
en material, and it will shear when this amount vraph. The relative spacings are caleulated accord 
is exceeded lhe elongation of the outer fiber is ing to the index 1/S,. on the basis of known limits 
defined as the change in length divided by the ort for RO-7O0 and RC-130 titanium 


Limits for Parts Formed in a Stretch Press: 


K hlanges formed a. stretch press will buekle in 


pour will split when maxinium the same manner and from the same t ol re 
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K 
this is the exact shape of 
(, 
/ Kho — R 


Plastic buckling lines 


Formability index line 
y 

© 3 + + + ; + + + 
Minimum flange index line 


+ + ~+ 


Elastic buckling lines 


ch 
Cc 


A/A (inch per in 


Pressure limit lines 
| 


hig. 4. ¢ omposite graph showing shrink flange limits. 


RS-110 AT. Re 130 (VLA 


HIS0A, RC-70 and 758-0 There was a definit 


dividing line between good ind buckled parts in 
sidual stresses as rubbey lormed stretch flanges ill case 
The same buckling equation applies. However In making up a Composite graph, Fig. 6, an indes 
the residual ~<tresses are not nearly so large as ji; line of At ‘O was used. As in the case of the 
the rubber-formed parts; experiments have shown ther composite graphs, the formahility index for 
that BL and wcordingly the function {(h R) are each material was used to position all materials 
larger for flanges formed in a stretch press than tlong the index ling 
lor rubber-formed stretch Phe curves again have a slope of break 


In order te devel formability limit curves iway from thi it a definite K lor each 


treteh tests were made for 2154) 248-13 tlerial hie line hy 


own on the vraph 
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rpendicular to the 
intercept the At 10 axis 
hy ry th 


fleetion 


ertical because thie 


ire na ind are tangent alor 

! hy trv hie transition regior 
large for hard-to-lorm material ind compara 


mall for materials which are easy to torn 
Beyond a definite A/R 


il’ rial 


value depending on the 


formed \ certain im unt 


parts cannot be 


1 the idth of the flange will be in COMIPLeSsLOr 
lependir on the position of the neutral axis 
hve ot inte ine wave 
With further rapper these become compressed 
rit ! nk ‘ ! jua ‘ i ‘ 

| rem e th wrinkle it if peu 
part harder therel mie if the neutral 


ind eliminat 
inner fiber 


pulled bevona 


flange 
bot tre es the 
ine 


when the outer 


the true natural stream limit of the material, the 
vart will break lhe true natural strain is thus the 
nl factor limiting the removal of wrinkles by 


| 


suse of the notch sensitivity of material il 


iwht appear desirable to use a notch sensitivit 
factor, rather than the true natural strain, as a limit 
factor Sire centration caused b crack 
had nevlwible efleet during the experimental test 


were ol the heel-out 


he that it would bee 


talolist inoteh sen 


wevel necessal 


lo ¢ tivity faetor for parts ha 


i tree edge in tension 


iphi 


upper R limits shown on the 


therefore traight horizontal line 


cor 
material 


itural strain of the 
her 


tor the 


it¢ 


true? 


trateht lines curve down as hi 


hed bon At depending or 


indexes 


hig. 5. Copposite page). Composite graph showing 


forming limit. for rcubber-formed stretch flanges. 


the material. the part of the flange under compres 


sion becomes less 


smaller h R 


on hard-to-form 


Types of Flanges: 


of rubber-formed 
Fig. 2 
fail as indicated 
return flanges, h 


ind h lhe 


decreased, because 
which is well below 
terials. However 
exceeded because 


In practies the 
ceed d when 


frequently 


as ey icte rie ed by 


value 


curved 
and return flanges, Fig 
R andh 
probability of 


ho /t is venerally 


true 
forming 
he d 


CACESS1IVE 


and kling is ¢ 


This eflect is 


most 


materials 


There are two basi 


flanges 


iphs 


Phe) 


composite 

t become (h 
plate 
than 


the forming limits for all 


with return flanges 


vident 


buckling 


at 


notice able 


types 
simple flanges 


Simple flanges 


bor 

is 
1D 


the machine limit may easily be 
th 2he\/R is generally large 
natural strain is rarely ex 
simple flanges. It is quite 


howe ver, 


splitting of such parts 


ven when splitting does not occur. residual stresses 


may 

Parts 
into three general 
heel-in angle and 
ly pe ha heen 
described. It 
relate the two 


angele ty pe 
that both the 


less 


“ffects of igher Pressures: is 
ffect Higl It 


able that 


three 


some 
‘ omposite 


more favorable 


Material 
Characteristics 


Modulus of Elasticity 
x 10 
Tensile yield stress 
x 
Compressive yield stress 
x 10°) 
onventional strain 
percent 
Reduction in area 
percent 
natural strain 
percent 
Stretch flange form index 
x 10 


True 


Shrink flange form index 

Shrink flange form index 
x 10 


Stretch flange form index 


the hat 
covered the 
should be 
other Ivpes ol flanges with the heel 


heel-in 


formability 


graphs 


positions 


twist buckling 


heel-out angle 
Only the 


ly pes the 


section 


however, to 


possible 


might he 


with the use of 


Symbol 
38-0 248-0 525-0 
“10.5 10.5 10.5 
6 " 12 
6 12 
‘ 40 22 30 
43 68 
124 56 4 
17.5 9.55 8.75 
17.5 9.55 8.75 


9.10 


9.10 


formed on a stretch press may be classified 


the 
first 


experime ntal work 


cor 


Previous experiments have shown 


angle and the hat have slight 
than the heel-out angle 

Conmcely 

the formability lines on‘ the 


transferred to 


higher 


615-0 


10.5 
8 
8 

30 

715 


138 


12.5 


12.5 


758-0 
10.5 


is found 
buckling « 
i thk 
| 
the 
Hower 
trelel 
because all of the 
— 
15 
14 
- 16 
40 
= 51 
13.) 7.00 
13.1 7.50 
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Tangent tines 


it 
nflectior 


per inch) 


Material 
52S-'2H 615-T4 61S8-T6 75S-T6 RC.70 
10.5 05 


10.5 


RC-130 302(A) 302('2H) 4130(A) 1025(H.R 


31 72 


31 
14 


59 
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big. 6 Composite graph showing forming limits for 
streteh-press-formed stretch flanges. 


pressures This possibility apples only to ma 
chine limitations and not to buckling or elonga 
tion curves. In the case of shrink flanges. for in 
tance, the transitieo evion between elastic and 
plastic buckling might be made smaller Also, the 
minimum flange limits for rubber-formed stretch 
mid shrink tlange might be moved somewhat to 
the left on the graphs 
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Using the Curves: The curves on the composite 
yraphs define the formability limits for the 17 
materials listed. ‘The limits of any material may 
be derived in the same manner by using the per 
tinent formability index kquations have been 
derived from the composite graphs to express the 
formability of materials in mathematical form 
however, these equations are primarily of academic 
interest. The graphs are more convenient for find 
ing the solutions to practical formability problems 

It should be pointed out that the curves can 


only be as accurate as the available data on mechani 
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Fig. 7. A return flange. 
Data in the formability 
curves for simple flanges 
ean be correlated to the 
forming of this type of 
flange. 


cal properties of materials. These properties, esp 
cially the yield strength, vary between different 
lots of the same material. Consequently, in actual 
practice there may be slight variations the 


formability of different lots of material 


By using the curves. it is possible lo predict 
many of the forming characteristics of various 
materials. ‘The shrink flange graph, for instance 
shows why it is. virtually impossible to shrink 


RC-130A titanium. Only when the A/R is below 
0.008 can this be accomplished. To shrink an 
0.4-inch flange, a 50-inch contour radius would be 
Necessary \ further restriction is that the hot 
cannot be less than 10 or greater than 25 

The shrink flange graph also indicates why mate 
rials such as 302-1,4H, 4130A, 75S-T6, RC-70, 1025 
H.R. and 248-73 are impossible to shrink unless 
the AR is below 0.02 and h/t is between 8 and 20 
Ihe relative ease of shrinking most of the S-O 
iluminum materials can also be seen from the 
graph. It is evident that, for a given small h/R 
value, wrinkling will be a greater problem with 
titanium than with steel and a greater problem with 
steel than with aluminum, This is because of the 


difference in Young’s modulus for the materials 


Form block 


The composite graph for rubber-formed stretch 
flanges clarifies many of the problems associated 
with this type of forming It shows, for instance 
that RC-130A titanium can be formed only within 
the limits of a small triangle bounded by lines join 
ing the points h/t lo, h/t R 0.08 
This area could be made larger by using highes 
rubber pressures, which would move the minimum 
flange line to the left 

Approximately 90 pereent of all rubber-formed 


stretch flanges fall in the region between A/R 


0.02 and kh R 0.20. Sinee the elongation limit 
are above h R 0.20, splitting of flanges is seldom 
a proble m with simple flanges. Splitting does oceut 


however, on return flanges 


Formability curves for part made on a streteh 


press have the same shape is those for rubber 
formed stretch flanges The buckling limits are 
much higher for parts made on a stretch press, as 


shown by the formability index lines for each. The 
index line for stretch press formed parts 1s h/t 

70. while for rubber-formed stretch flanges it is 
het Ww Thus a given stretch flange may be 
formable on a stretch press, but may not he form 


ible by rubber-forming methods 


Industry's attack on its professional man-power 
problem might be guided by a lead from the Re 
search Div. of New York University’s College of 
ngineering. Dr. Harold K. Work, director of the 
Division, reported in its Engineering Research Re 
view the experience of hiring a 15-year-old high 
school junior who had a straight-A average ir 
mathematics and science courses. Routine dutice 
on research projects including some sponsored by 
the Air Foree and the Army Office of Ordnanes 
Research, were assigned to the youngster. Such 


work as preparing specimens, assisting WJ wave 
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‘Engineer Relief’ through Student Help 


propagation experiments md static stress tests and 
reducing data from oscilloscope photographic ret 
ords was successfully carried on by the part-time 


student assistant. when it otherwise would have 
taken the time of a full-time research engineer 

This individual experience, while serving itse lf 
only as a minor solution to the man power problem 
has convinced Dr. Work that employment of high 
school students of ability could stop much of the 
drain on the professional level and might even, as 
he points out, convince the youngster that he should 
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JOB-LOT AUTOMATION is ex- 
emplified by numerically con- 
trolled lathe. Punched card 
control of Sunstrand produc- 
tion lathe is found to give 
as much as 80 percent re- 
duction in setup time. Opera- 
tor places punched cards in 
numerical positioning con- 
trol station to set up the job. 
Production cycles for the ma- 


chine are programmed into 
the cards from process draw- 
ings. The control system was 


developed by GE. 
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MULTICYCLE LATHE is performing a typical 


step-turning operation at varying spindle 


speeds and feeds, all of whir h are predetet 


mined by program engineers, at optimum for 


erat h step 


HEAVY ROUGHING CUT (center) is being com 
pleted on last step of workpie e. While actual 
operation is in progress, operator can attend 
another machine. As many as five such lathes 
are handled by one man, depending on th 


cutting eveles of the workpieces. 


FINISHING CUT (right) is taken in last phase 
of production cycle on punched card con 
trolled lathe, still without intervention of 
operator. Entire range of 280-2025 rpm 
spindle speed and longitudinal feeds from 
7% to 29% ipm can be employed as_ pre 


selected by the process engineer, 
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WELDING AUTOMATION produces automotive 


inchor plate assemblies per hour in circular inde 


machine at Chrysler's Highland Park plant using 
CO) shielded-are method Ihe index table of the 


| Kpert machine consists of & stations. each with a 


two-stave lixture 


hie two prece ol thr issembly itt loaded Hite the 


Ks first stage in station one. This fixture accurately 
positions and holds the parts in alignment with 
the bushing in vertical position Lhe parts index 

7 through a second loading station and open station 
In the next station, a ‘I clamp rotates around the 
hooked end of the plate and clamps it for two tack 

/ welds After indexing through open stations five 
and six, the part is passed through station seven 
hack to load station where it is placed in horizontal 
position. When it reaches station seven again it is 
riven a continuous S60-deg weld on each side of 
the part while held by an air powered quill, Com 
pleted issemblies are stripped from the machine 
by a cam-activated ejector plate 
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cavaleade of tools 


...and the men who shaped the present 


By 


President 
Specialloid 
st. bustache, Quebec, Can. 


Robert Douglas 


Joseph Whitworth lathe. built 
in the shops of Hlenrs Maud- 
lay in 1828. ineluded a lead 


serew for automatically tray 


ersing the tool. 


( ‘ 
AUKRENT INTEREST In automation has brought 


tools and the tool engineering function under 

critical, public review during the last two years lool engineering would be unknown had it 
While both the word “automation” and the inte: not been for the pioneers inp machines and 
sive interest in it are new, the concept is not. Pr methods. Some of the men responsible for 


tool engineering are here singled out in termes 


ent implementation of automatic production pi ol ths 
i i uc “ved, 


grams is the culmination of a long. and sometis 


arduous. history of men and machines Mode 4 A 


progress, amazing and rapid as it is. is no more 
amazing than the early ste ps taken by tool engines 


Ing ploneers Measured in lifetimes. their ad 


annie herald fulfillment of the tool engineers fort 


were slow but they had only scanty knowledge 


tury dream of the final liberation of mankind fron 


inadequate mechanisms on which to base thei drudgery 
at velopments lhe first tool engineer whose name was to stand 


Strictly sp iking. automation may be delined 


outloin history. after Tubaleain. the father of all 
the automatic transfer of work materials from one tool engineers, was Daedalus of Crete Seulptor 
production process to another without losis ontrol uehitect. lover, murderer and early tool engineer 
ol the part between Operations has beer he as credited with the invention of the ide the 


stretched to mean, in its ullimate the tulomaty 


saw and the drill. It was this same Daedalus who 


working of the entire production process without When gmprisoned in Crete with his son learus, in 
human intervention. In the latter sense { see vented wings of wax and feathers and escaped to 
to have had a somewhat disquietin eflect th continue his work in Sicily 

That «le Velopments in’ toolin ire Daedalus’ own neplie alus incidentally these 
lo such rapid fruition should not be disturbir two were hated rival rouvht mankind along the 
but should rather cause wonder that the hat next ste ) toward the modern industrial tem with 
so lon i! Coming producttor the inventor { the tlers wheel mechan 
Life member ASTE Montreal chapter adel the randfather of all machine tools and the 
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birst successful commercial gear cutter, this Gleason 


bevel gear cutter was built in LB76. 


ol the 
w hee Wwial 


rotary 


engine 
i vertical headstock with 


ind demonstrated, in simple form 


ould pen 


th enerating process \n operator 


erate a form through the plastic working of a ma 


terial held on the lace plate by friction and gravity 


Ihe form tool was the operator s hand and he 


as his ows power sources 


hie (,reeks developed a sounder system ol ome 
chanical motions and applied hydraulic 


fields Yet 


other with the 
local 


ise dl assembly 


tw perform work in 


keeption of a caused the 


development of conve and the use 


of interchangeable parts by Venetian shipbuilders 


no the fourteenth century production techniques 


equipment t progress much until the six 


teenth centaur | in substances such as 


vood and clay. nearly everything was formed by 


hand-forging 


the Phoenicians 


processes developed by 


Other than crude hand tools and primitive 
wooden turning machines, there were no basic 
Velopiienis tn the arts of cutting and forming 


util bog bance 


when Besson of Lyons 
deve hoped a wooden lathe having a horizontal bed 


Phe tool could be 


hy 


traversed guide screw 


work 


means of a system of prulle vs and cords. Besson’s 


was turned simultaneously with the 


hine was ipable of cutting serews of any 
virse piteh by the use of pulleys of different di 


Devel yprnents in any one place have seldom cone 
nely in the progress toward modern production 
ri 


the 


At this same riod in France le borg 
Hire 


planer Condamine, de la 


and 
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describe the cutting of irregular figures 


ua lathe by the use of tracers moved over the 


of sculptures 


\t the beginning of the eighteenth century. steam 


power was in the early staves of development I he 


“OUTtE for hines however Was 


till man himself. Although developments in ma 


hine tools had been largely confined to the lathe 
netal could be turned, serews could be cut and 
some forms could be generated. ‘Tools were still 
simple and manipulated by hand, and man was 
still acting as his own control system 

Although the steam engine represented i new 


source of powell its primary importance lo ma 


chine tools 


it had 


Was not as a power Instead, 


a profound effect on machine tool design 


source, 


because of the manufacturing problems it pre 


sented, For the first time. industry 


was faced with 
the necessity of fitting metal parts together ino an 
sperating mechanism 

Watt's vreatest problem Was accurate machinin 


His finished eylinders round. out 


were out of 
parallel and tapered, and his engine would operat 


lor short 


redesign the borin 


collaborated with Wilkinson. in 
built Modern 
chines are similar in pring iple to the first horizontal 


that 


periods only lo 


process hee w 


were 


borime 


boring machine resulted from this collabor 


ation 
I he shops of Midland 


of the next concentrated activity 


bingland, were the scene 
General Sir Sam 
uel Bentham, the man who later invented the plan 
ing machine for wood slide rest for 
Henry Maudslay improved 


invention of the con 


invented a 
appli ation to the lathe 
the slick 
rest building upon the screw cutting improvements 
of Besson, He 
first 


rest by his ipound 


tlso designed and constructed the 


vear-cutting machine for removing metal to 


form spaces between the teeth 
In writing of Henry of the 


rt marke d 


Maudslay s invention 


compound rest. an in 


Simple ind outwardly Untmportant as this ip 


pendage to lathes may appear, it is mot, we believe 


averring too much to state that its influence in 


Watt's 


Hniprovements to the steam engine itself, Its in 


ind extending the use of 


has heen as great as that produced bry 


troduction went at once to periect all machinery 


lo cheapen it. and to stimulate invention and 
improvement. 
During the 1780's. Oliver Evans. the first de 


signer and builder of a motor car in America and 
one of the earliest American tool engineers, intro 
duced — the CONVEY OL system to New | ngl ind 


industry, prin ipally in milling. The reason that 


it did not then catch hold and develop as it did 
aegis of that other 


almost 125 years later under the 


later automobile enthusiast and conveyor Spee jalist 


Henry Ford 


was that other phases of tool engi 
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neering technology were not ready for it Industry 


was some several hundred other inventions and 
developments away from being able to use convey 
ors economically. 

Convevorized assembly systems are pr tical 
only when they are fed by machines that can operate 
it a rate that makes the conveyor worth the space 
it takes and the.investment it represents. In their 
turn. machines that operate at such speeds are 
useless unless the cutting tools mounted on them 
ire able to take the types of cuts that will make 
thei employment worth while. 

The metal-cutting milling machine represented 
the next major advance, with both Maudslay and 
keli Whitney vying for the credit of its invention 
tse of these machines was limited, however, be 
iuse of thei expense and the cumbersome cutters 
required Joseph Bramah. in whose shop Henry 
VMaudslay had received his al educ ation 
invented the hydrostatic press in 1802 and shortly 
atter developed the metal planer from Le a 
earlier conception. 


In 1819, Thomas Blanchard of Philadelphia cd 


Elements of Production Equipment 


Power Source (motor) 


Transmitting Mechanism 


(machine tool) 


e Tools 


e Control System 


Tools alter the form of workpiece ma- 
terials. Machine toels supply appro- 
priate motions to the tools, workpieces 
or both. In the earliest stages of pro- 
duction, man was all of these produc- 
tion elements. Developments by tool 
engineers have caused the functions 
represented by these elements to be 
done mechanically and electrically. 


veloped the first really successful duplicating lathe 
| sed largely for turning gun stocks and shoe lasts 
this machine revolutionized these branches of 
woodworking 

Richard Nasmyth, whe was a workman in Mauds 
lay shop invented the steam drop hammer when 
he was called on to forge a large propeller shaft 
in 1830. Designs of such hammers have changed 
little since that time. Nasmyth also invented the 
shaper, which for a long time was known as 
‘Nasmyth’s [Iron Arm The vertical drill came 


into being at about this time as an adaptation of 


the horizontal bar lathe 
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lhe steam engine as a prime mover lu supply 
power to machine tools, still had not been applied 
to any great extent. In) 1825, Maudlay’s shop 
which was one of the largest and most advanced 
in England. still relied largely on men to turn 
the wheels. During this same year, at the Annual 
bxhibition in Philadelphia, the firm of Mason and 
Iyvler exhibited the most advanced lathe of the 
time in America. It was similar to a modern bench 
lathe for wood orking but was operated by a foot 
treadle. Only in the case of large lathes and boring 
mills used in the manufacture of steam-engine 
eylinders and marine paddle shafts was the steam 
engine coupled to machine tools as a source of 
powell 

In the period following 1850, existing wooden 
hines and hanismes were duplic ated in metal 
Developments and advances were few. with only 
minor changes being made during the building of 
tools having metal structures 

Water power became the dominant power sources 
in small industry and steam was applied in large 


industry Ihe trend toward steam as a centralized 


One of the forerunners of modern turret lathes was 
this hand turret built by Warner & Swasey in LBB. 


power source was coine ident with the trend away 


from the small craftsman's shop. Sinee steam was 
economical only in large units which, of necessil 
had to run continuously, the whole pace of industs 
spe eded up inal the quest for refinements in machine 
tool design and manufacturing process was im 
lensified 

tmphasis, after 1650 shifted from basie 
tion in the machine tool field to de velopments int 
the field of tools. It was this shift’) in) emphasi 
that has since paced the development of power ap 
plication and machine tool design 


In Mushet working in branes 
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The Lodge & Davis Machine Tool Co., Cincin- 
nati later acquired by Allis Chalmers, developed 
this electric lathe in 1892, The motor rotor 
was integral with the spindle, 


nportant contributions to metal-cutting technology 


through ta researche on the effect of additions 
ol manganese and tungsten to form harder and more 
eaur-resistant tool steels lools made of these new 


lastes heavier euls possible which 


required heavier more aocurate machine 

| the requirements for power 
elopment could have Little 


cotion in of the emer wheel This marked 


beste of anew era in manufacturing. The 
et wheel made at possibile to fashion tools of 
that ere too hard to be round 
stone This opened up a whole new freld 
steel tools and paced the development 

uld be accurately round piece 


be produced with greater accuracy hue 


heel wa ilse ipplied is a cutting tool 


ls own Ht to produ lion accuracy, speed 
finish 
lhe wheel ts oriminally developed had 
tiation that were later overcome by discoveries 
the early of stheon carbide and aluminun 
Acheson and Jacob respectively Duri 
this period Whitelay developed the first evlindrical 
tially as wh toda lhe work 
heel tuted at different: spree pposite 
‘ th lesired ileria 
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First practical die-casting machine was de- 
veloped by H. H. Doehler in about 1905. The 
machine was manually operated, gas heated and 
could only produce small castings. 


Following these developments, industry was in 
a position to take advantage of the discovery of 
high-speed steel by Taylor and White of Bethlehem, 
Va Hard. high-melting point, wear-resisting cul 
ting tools were then availabl The high cost of 
these tool steels prevented their widespread a 
ceptance until the pressures and high-production 
volumes of World War I required their use They 
did not fully come into their own until the thirties 
just belore the beginning of World War Ik by 
which time they had practically rendered carbon 
steels obsolete as tool materials 

In 1939, high speed steel was itself being super 
seded by an even harder tool material. tungsten 
carbide, developed by Krupp in Germany during 
World War Lt. With cemented carbides and ma 
chines « ipl of using such tools production en 
neers at last had a combination that could be 
used for mass production, as the production record 
of World War IL attests 

Paralleling the developments of tool materials 
there was a signiheant change in the field of power 
ources, Water powel is used by much of it 


dustry in the late nineteenth and early twentieth 


centuries was grossly ineflcient due to its sharp 
rises and falls with the seasons. which unhappily 
<eldon meshed with production requirements 
Steam. however. was an ¢ \pensive source of power 
both ast riginal cost ind that of operation Stean 
plants could not be readily shut down and restarted 


The Tool Engineer 


og 
; 
| 


many problem Here is what it can do for 


and they did not lend themselves to \ 
pansion and contraction of output 
with the shop load 

With the invention of the electri 


the latter half of the nineteenth 


motor 


cle velopment in the first part of the twentieth 


tury, industry was finally treed 
most burdensome problems At first. 


motor was merely substituted as a central powe 


source for the steam plant or the water wheel 


replaced Machine ools remained 


essentially the 
same, with most of its functions as a transmittiy 
mechanism remaining outside the machine ts 


in the form of complex and inflexible «ystey 
line shafting. belts and pulleys 
Only during the 1050's did 


movement bes ‘ 
ipparent to take advantavs ol the divisibilit ol 
electricity coupling small electric motors direct 


lo individual machine tools The essential feature 
of the new | pe of pow 
infinitely divided. but it took about 30 
the metalworking industr fully te 


fact and take advantage of it 


Herein lies a danget ilready ipparent thi 
ipproach to the use of nuclear enero, The les 
of the past should not be forgotten. As the e«« ntial 
value of electricity was in its infinite divisibilit 


so too has le if 


unique characteristics 


Industry should not sy nd the me Kt oO) vears need 


lessly trviy to substitute this new fuel for the 
fossi| just is i means of hoilin water 
make stea lo generate electricit 


It is Hnpossthle to lool la 


every month) 


This Tool Engineer Calendar 


l. Work can } ordered 


on the 7th and delivered 
the Srd 


There are two Fridays in eve 
one can have hi ob on Friday 


There ire even extra day it the end of the 


for those end-of-the month rus} 
1. There ire no first-of-th 
tenth ind twenty-fiftl 
There are neither bothersome nonproductive Sat 
day ind Sunday nor time and a half or d 
time to pay 
6. There 1 new day each week called Ne otiation d 


for planning projects or revisin chedule 
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in cordance 


entury ind its 


the present, but three general trends, o1 perhaps 


tools can he recognized lool eneineers will have 


to learn to work with these tools if they ire again to 


remake the meepts of production methods Vhess 
which might be called the tools of destiny 
ire: Communications and Control. fathe red by Nor 
bert Weiner in the late 1930's 
Nucleonices 


klectronics and 


Harnessing together of these first two tools will 


eliminate man is a control system just as man was 


eliminated from the mechanical successively 


is the tool transmittin mechanism and power 


source This cannot tr inspire too quickly Van 


is lar too slow and uncertain as a control system 


intervene in the new high speed manufas 


Althou othe 


istics of nuclear energy are not vet fully known 


turing processes special character 


alone applied it is sate to say that man could 


not in himself act as an efficient control system 


lor equipment powered by nuclear energy 


ach time that man has been able to eliminate 


himself from a portion of the manufacturing evele 
his dignity and physical well-being have been ad 

inced. Destir tools are available today and 
those who are prepared to use them in fulfill 


Of production without drud rery 
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how mill 


with CARBIDES 


older machines 


By Horace Frommett 
fFrommelt M Catters, Ine. 
Vhiladelphia, Pa. 


Can carbide cutting tools be suc- 
cessfully used on older machines? 
The author's experience indicates 
that they can if machines are in 
good condition and machine limita- 


tions are understood, 


( 
4 AKBIDE CUTTING TOOLS have been in use in indus 


iry for many years During this period emphasis 


with 


ly hi 


heen placed on replacing existing machines 
new machines which are designed for extrem 


th speeds and feeds, and can therefore use the 


productive potential of carbides to the maximum 


evtent 


However. even on older machines, carbides can 


significantly inerease machining rates if used in 


telly 
than 
eutte 


doul 


rently. Milling rates, for instance, can be mors 


doubled on older machines, by using carbide 


roan place of high speed steel cutters The 


sled eutting trate will still not be as high as 


in be attained when using a modern. high-horse 


powe I 


hine 


often de sirable 


but the 


increased product on gf 


factors are all important when pla ring 


carbide t 


Ihe 


operating 


car 


ried 


ools at older 


ine 


hine 


Putting the Machine in Condition: \\ good 


starting 


carbides 


the spindle 


nt 
to 


dt 


when preparing 


determine 


motor 


not too when 


the 


a machine to int 


h rsepower rating 


Se power ratings 


machining with high speed 


steels since the full power of the machine is rarel 
used. With the higher cutting rates possible will 
carbides, older machines can easily become stalled 
with possible dam ive to tool workpiec and ever 
the machine itself. To make sure that h rsepe 
limitations are kept clearly in mind. it ood 
tice to clearly label the horsepower on each ma 
chine It might be vell ilso. to indicate the maxi 
mum permissible metal-removal if \ il 
label Is shown ith / | 

Deve point to reme ber it i 
the table is sometimes fed paratel 


4 
y “s 
ee 
Condition and kept that way through ar 
\ pereor wi i ir i j ‘ 
{ placed large ra 
iil } etter 
| 
| | The Tool Engineer 
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Metal Removal Rate Material 
(cu im per min) 

5 SAE 1020 steel 
3 Steel alloy (untreated) 
2 Steel alloy (heat treated) 
12 Cast iron 
10 Semisteel 
3 White iron 
15 Nonferrous metals 


SPINDLE DRIVE 5 HP. O | 


big. |. Typieal label, showing maximum 


amounts of metal removable with a 
spindle drive of 5 hp, that is attached 
to the machine. 


a o-horsepower motor. The power available in such 
io machine is the sum of the power of the drive 
>| indle and the powel of the table drive motor. For 
instance, when the spindle motor is 20 horsepower 
ind the table drive is 5 horse power, the total power 


ivatlabl I> horsepower 
Machine Adjustment 


After the motor has been wiped off and labeled 


the V-Belts on the motor drive must be properly 


idjusted. Belts that provide half the motor rating 


| wer when « perating at low speeds slip frequent 
ly at full power md higher speeds \ simple id 


justment applies the proper tension and readies them 


lor heavier pulls. The cluteh should also be ad 


On milling machines, longitudinal. transverse ind 


ertical travel mechanisms should be checked and 


placed proper alignment This is iccomplished 
djustit the tapered gibs holding the ways. It 
necessar lo seray the wavs before 
periect ts obtammed Unless this adjust 
ent Vibration occurs. which can ruin 
the cutter 


I hye wear that oecurs between the table serew 


mad nut should by compensated for by adjusting 


the split nut. However. only machines less than 
4) years old are likely to be equipped with split 
nuts and climb nut adjusters. If the machine has 

split nut. the worn solid nut should be replaced 
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to eliminate table screw movement or backlash 

Fitting the job to a machine is the last step in 
preparing for carbide machining. Important fac 
tors are the horsepower of the available machines 
ind the type of material to be machined. Material 
may be evaluated by using a comparison chart 
Pabce |, which shows the hardness of the material 
ind the horsepower required to remove one cubt 
inch of material per minute 

The exact speerh ations of the material should 
he known. Some “cast irons.” for instance, may be 
actually semisteels, There are numerous steels which 
have been made more mie hinable by the addition 
of lead. To take the hardness of these steels as the 
only criterion of machinability can be misleading 
Many aluminum alloys are much tougher and re 
quire far greater horsepower ino machining than 
Virgin aluminum, so the specification “aluminum 


is inadequate to permit evaluation of machinability 


Cutting Rates 


Onee the composition and machinability char 
wleristics are known, it is possible to deternvine 
the most desirable cutting rate lables viving tyoen 
are readily available so only a generalization will 
he given here 

Cast TRON; Cast irons are abrasive and cause 
faster tool wear than the tougher and stronger steels 
ind steel alloys. Cutting speeds with carbides range 
from 350 to 150 fpm and may go even lower; for 
the chilled cast irons the rate may be as low as 
100) fpm 

STEEL: The median cutting speed for steels, using 
carbide cutters, is 500 fpm, This cutting speed is 
raised or lowered according to the hardness of the 
steel, straight carbon steel, 180°) Bhan. can be 
inilled easily at speeds as high as 750 to 900 fpm 
with the newer carbides now available 

Cutting speeds for steels with hardnesses above 
200 Bhn are as low as 100 fpm. Good tool life is 
obtained when machining alloys such as SARK 4340 
steel, heat treated to B50 or higher, at this same 
rate 

Onee the cutting speed is chosen, the cutter can 
he selected. The cutter diameter will, of course, be 
determined by the dimensions of the workpiece 
bor face milling, a cutter approximately 60 percent 
larger in diameter than the width of the workpiece 
should be used. If the workpiece is | inch wide, for 
Instance the cutter should be | inches in 
diameter, The nearest standard size above this will 


sullice 


Caleulating Speeds and Feeds: When th 
diameter of the cutter is known, and the cutting 
speed has been selected, the spindle speed is cal 
culated: To give an example: a piece of S Ak. 1020 


steel, 180 Bho with a one-inch wide face is to be 


O 
; 
4 | 
O 
3 
4 
= 
: 
we 
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ihled: the onl ivailable cutter is four in one revolution is referred to as th feed 


n diameter. The speed chosen is 500 fp The dis rate per revolutiv 
tance around the circumference of the is Next, the feed rate per revolution is multiplied 
ipproximately one foot, Thus, in this case. a speed by the number of revolutions per minute, giving 
1 SOO fom is equivalent to 500 rpm. If the cutter the number of inches per minute (ipm) the cutter 
eight inches in diameter or t feet in circum moves into the workpiece. kxample: a face milling a 
freee. the rate is calculated | dividit cut is to be made 1.0 inch wide on a workpiece 
| Poor 250 rpm made from SAK 1020 steel. 180 Bhn. using a 4-inch 
\s a final step, the feed rate the rate at which cutter having © teeth 
the workpiece moves into the cutter is calculated Calculation starts with selection of a chip thick 
ness, assumed in this case to be 0.005 inch. With 
teeth, this is equivalent to a feed per revolution 
; Table 1—Power Required To Remove of 0.030 inch. When the spindle is revolving at 500 
4 Unit Volume of Metal in Unit Time rpm, the feed rate will be 15 ipm (0.030 inch times 
one cubic inch per minute Hn) 
Putting the above information to work. a milling 
Material Hardness Power Requir 
Bhn hp job can be analyzed as follows: the face to be milled 
me inch wide and . inch deey the feed rate 
miuminen lhese three factors are necessary to 
7 w nder 16 letermine the amount of metal that will be removed 
Multipl it ene tines times 15 
teel alloy } that a litthe less than two cubie inches of 
feel metal are removed each minut Since the com 
heat treated 
ponent is SAK steel, 180 Bho. the power re 
} juired to remove one cubie inch per minute can 
be chosen as one. from Taste |. Hence, the power 
' called for in the machine is two hp. A’ standard 
" F i birst, the amount of metal to be removed by each No. 2 knee type milling machine, in proper adjust 
: tooth os determined, This is referred to as the tooth ment, will do a satisfactory job with a carbide face 
load or chip thiekne mill of traditional design. If a higher horsepower 
ln face milling, it is a good rule to cut not less machine is available. the chip thickness can be in 
than O.005 inch thickness of chip for each tooth creased to O.OLO inch and the feed rate can be 
- In slotting. the chip thiekness is usually less. For doubled. The job can then be done with four hp 
“4 the majority of milling jobs, however, a chip thick with a feed rate of 30 ipim 
Of O.OLO ineh pave alistactory result By « mparison, thi operation could not be per 
With the tooth load determined, the feed rate formed at a rate above three to six ipm with a 
ip ean be calculated. Multiplying the chip high-speed steel cutter, This indicates the beneficial 
thickness by the number of teeth in the cutter gives results that can be obtained by using carbide cutters 
2 the distance the cutter travels into the we rhpiece on older machines 
Grinding Story by Sound 
Like many experienced grinding operators, those The Hi-Fi equipment consists of two sensitive 
it Johnson Motors in Waukegan, Tl depend on their erystal pick up units .one mounted on the dresser 
ears to guide them when dressir i wheel. As the slide of each machine i five-watt amplifier and a 
listen to the dee ing tool during its paiss across the speaker Lhe latter two « omponents are mounted in 
wheel, sound tells them when the wheel has sparked i cabinet to the rear and between the machines \ 
out, prope rly dressed wheel setup had been used earlier at George Gorton 
\s an aid to thi dressing by ear Hi-k i eles Machine Co, 
trome equipment has been added at Johnson's 1 Results indicate that sound amplification might 
Sait imply the sound above other noises in the area ve pul to ood use in industrial fields other than 
3 ind avon guess work. The equipment is mounted wheel dressing. Such equipment for example could 
— on two Norton O-in. angular wheel head grinders hve adapted to assembly operation to allow at oper 
. | used to plunge grind the thrust face and bearit itor to hear a part seati igainst a shoulder. It 
" - diameter on spout th gears used on Johnson seahorse could be used too as an indication of load or volume 
jutboard motors where sound is a constantly relative tactor 
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Engineering and 
emphasize speed, quality and dependability 


By Ralph H. Eshelman 


hditor 


Associate 


As its own customer, Schlumberger can con- 
centrate its engineering and manufacturing 
efforts on reliability and quality of product, 


As a result, unusual machines and setups 
have been developed for versatility and speed 
of operation. This article previews one of 
the outstanding plant tours awaiting ASTE 
members at the Annual Meeting. 


7. BTLESS, EVERY ENGINEER has dreamed of a 
mandate from management to produce the best pos 
sible product regardless of cost For most. that 
mandate never comes. | of enpineers alt Schlum 


berger Well Surveying ¢ orp. Houston. Texas, this 


wile il is ichieved 


Housed in a completely modern plant recently 


constructed on a 40-acre plot along the Gulf Free 


way, this firms engineering and manufacturing 

activities are exceptional. The sole customer for Fig. 1. Final assembly line of mobile truck unit« 
(left) and offshore unite (right) at Schlumberger 

their products is their own field force. Some 160 


Well Surveying Corp. plant in Houston. 


March 


1957 


Fa: 


held offices in the United States and Canada pro 


ide a scientific surveying service for the petroleum 


ustt Basically, this service consists of charting 


electrical measurements the yeologu al forma 


ifi which an ool hole bored data 


hen iterpreted by ane Kperienced petroleum engi 
neer or specialist. furnishes much useful informa 
tion to the drilling crew and has often resulted in 


Fig. 2. Interior of mobile field laboratory is 
packed with scientific instruments for analyzing 


geological formations encountered in oil well 
drilling. Multiple recording unit, right center, 
provides a continuous photographic record. 
(Below) Frontal view of Schlumberger Plant 
in Houston, 
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productive wells or continuation of production from 
an apparently dry hole. 

Methods used in electrical surveying are an ex 
tension of those developed by the founders of the 
company, Conrad and Marcel Schlumberger. two 
Krench engineers. While professor ol physics alt 
the Ecole Des Mines, Paris. researcher Conrad 
Schlumberger discovered that different kinds of 
rocks have distinet degrees of resistivity to passage 
of electrical current. He first applied this to a drill 
hole in September, 1927 to make a resistivity log 
which made possible an educated guess of the 
nature of formations encountered and their content 
Thus, a new tool was born’ for geophysical ex 
ploration 

Equipment and instruments used today are be 
coming increasingly complex and involve photo 
graphic, electronic and nuclear tec hniques as well 
as electrical methods. A sizable s ientific research 
organization is maintained at Richfield. Conn. Its 
assignment is to investigate long-range long-hai 
projects and ideas, determining thei applicability 
to petroleum exploration 

Although the production facilities in Houston 
turn out both mobile truck units and skid units for 
offshore operations on a continuous basis. Fig. | 
emphasis is on engineering improvements and high 
quality. Volume of output is low. with about 12 
units completed a month, but value of the product 
Is high unit contains about $50,000 in in 
struments and equipment. Basically, a mobile unit 
is a 1O-wheel track with a large power winch con 


taining some thousands of feet of heavily armored 
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electrical cable for 


the well hole. 


lowering the instruments into 
In the cab, Fig. 2. are standard panel 
racks and switchboards for the various electrical 
automatic re 


and electronic instruments and an 


corder as well as controls for winch and engine 
The recording unit produces multiple-channel ree 
ords on film 

Since the company is a service organization and 
management philosophy is based on the premise 
that the best and most advanced s ientifie and en 
vineering information must be utilized, facilities at 
the plant reflect this spirit. The engineering build 


ing is a two-story structure housing 12 electrical 
library 


One ol 


engineering laboratories, engineering 
and mechanical drafting and design rooms 
the laboratories. housed in its related production 
area. 1s completely shielded to eliminate magnets 
ind stray electrical interferences. The walls of this 
room are lined with a double laver of steel plate 
Structure of the building is entirely of wood. This 


building also houses the production group which 


hig. 3. Manufacturing drawing of vil-well gun showing detail of gun block, cannon chambers, 


assembles and calibrates induction type logging 
equipment 

Another laboratory is equipped for testing neutron 
\ special 
room is provided for experiments in processing of 
Near the 


building is an “elephant bath” for simulating field 
bath 


logging equipment and ray units 


special radioactivity tubes engineering 


conditions. The resistivity of the water in the 
can be varied to simulate actual conditions encoun 
tered in an oil well. 

Phe engineering building has an unusual power 
labo 
ratories, providing currents and voltages utilized in 
field work 


duct tests under conditions closely paralleling actual 


distribution center connected into each of the 
The system enables an engineer to con 
use, without having to leave the laboratory or set 
ling up basic equipment tor eae h test 

In this se tup, the major function of engineering is 
to try out new ideas for immediate ce velopment and 
The time element is vitally 


appli ation 


Onee the idea has proved practical, every effort i 


flash holes. 


"0. A. length 


; Full depth of groove 
at this point 


Gunblock 


fe) 2007 7° 


Sectional view of groove 


3 


| 


& 


+0002 
-0.000 
- 


1858 


0.078 R 


drill i4f GrilleSpecial shell end mill*|@58 reamer « Bottom form tool «Bottom form tool 


Oper. | Oper. I-A Oper 2 


Oper, 3 Oper. 4 Oper. 5 


Cannon chamber processing 


March 1957 


; 
a 
> 
- 
+0.005 
f 0354 
J 
5100.R 
2, 
6% 
a 
we 
127 


made to ce 


velop the necessary equipment and pro 


duce it for field use without delay The tempo ol 
development is so fast that sometimes an item is 
irtually rendered obsolete before it can emerge 


from the ¢ xperinental and prototype stage 


the engineering 


linked to 
all of the major 


Organization of the company is closely 


In fact 


lunetion 


xecutives and department heads are themselves en 


with the exception of the controller and 


Linder the 


rineecrs 


finanee and legal executive president 


the executive ee pre cident has the re sponsibility 
or all operations Reporting to him is the vice 
president of research, The vice president of engi 


neering also reports to him and has responsibility 


for the four major engineering departments: engi 


neering physies (research electrical engineering 


task ol 


and « nt 


Production engineering has the 


design of the numerou products 


cle eloped b enuvineerting This department assem 


big. 4. Special 6-spind! curret drill developed for 
producing precision hol im parts such as gun block, 
Fig. 3. It is shown in process of drilling holes in 


k of 
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relining 


1310 steel in annealed condition. 


bles all the related information. blue prints and held 


requirements needed for tooling and production 


{ h inves 
In 


hetween 


Ihe information is reviewed lo see wheal 
might be required for the estimated production 
this capacity it serves as an intermediary 
the tool design group and product design to work 
out compromises when necessary and to determine 
that the twin requirements of design function and 
both met. Thus 


handles all change requests and those for materials 


producibility are this department 
deviations 

Reliability of design is an important factor, sinc 
any failure of equipment in the field is serious 
This problem is magnified with increasing use of 
Because of advances in oil 


electronic « omponents 


drilling techniques, much of the equipment is oper 


ated at ambient temperatures and under pressures 
for which it was not originall intended Now 
drilling has gone beyond 20.000 feet and former 


| 


being approa hed, sometimes 


design limits of ind 20.000 psi are 


rapidly 
exceeded 
Another related problem, with which production 


engineering as well as design must contend. is ab ° 


normal abuse equipment receives both in’ trans 


and inh tise Salt water opera 


portation to field sites 
offshore 


difhieult proble ms of corrosion and erosion 


tion drilling poses some particular| 


In connection with its design studies 


engineering may design certain details and redesign 


Fig. 5. (below) Another modified drilling unit, 
primarily to produce angular holes, is used to 
speed production of sampler blocks when not 


scheduled for gun blocks. 
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components tor greater simplicity and reliability 
In addition the department also has supervision of 
building of production prototypes of both electroni: 
and mechanical ty pes This work is largely han 
dled by the model shop a complete production 
machine shop in miniature limprovising is required 
extensively here and spinning. for instance. is used 
for man part 
Production ilso handles field le sting 
ot equipment, so has firsthand knowledge of how 
designs rk out in actual conditions of use. In this 
connection, instruction and maintenance manuals 
ire also a responsibility of this group 
Actual production facilities come under the man 
ager of materials. In addition to machine and as 
semb| hops and inventory control of completed 
equipment, the manager of material is responsible 
lor manutacturing standards and production plan 
nin Manufacturing standards includes the tooling 
function, design and approval of tools and process 
ing methods 
Production planning is concerned with schedul 
ing of production. With the manufacturing stand 
urd roup it determines if facilities are available 
in the plant to manufacture a given part or sub 
assembly, or whether certain items should be sub 
j contracted to vendors. Many items, particularly 
electronic Components, are purchased 100 percent 
Because mechanical components often must operate 
near the extremes of physicals, it is often found 
best to produce critical items in company shops 
An « xample of the exac ting nature of produc tion 
requirements is shown by a recent shipment of 
wound coils purchased outside. In a lot of 50 not 
one was found satisfactory. As a result. the com 
pany is making plans to set up its own production 
of this item where quality can be controlled 
The management dictum of “spare no expense to 
do a good job, but get it out in a hurry.” applies 
with particular force to mac hining operations, since 
§ many of the company produced parts lie in this 


irea. Tooling must be adapted to the job-lot condi 
tions, yet precision must be carefully maintained 
within tolerances Although many quality control 
methods are employed inspection for critical parts 
must be LOO percent, because of need for absolute 
reliability 

The result is that tooling varies widely from 
simple yet eflective, shop setups to « omplex designs 
that are worked out to the finest detail. Many of 
the parts are unusual in shape since most of the 
instruments used in drilled wells are held to a maxi 
mum diameter of 35, inches. In some instances 
the over-all diameter of the instruments must be as 
small as 114, inches. This is necessary because of 


wide variation in the diameter of oil well bores 
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big. 6 Threading of cannon chambers is completed 


in a machine converted for this type of operation. 
Rubber wheel (upper right) supports the long work 
piece. 


The average diameter however, is 7 ; inches 

lypilying production i gun body, Fig of a 
type used for perforating wells requires 392 ma 
chining operations. Any one of these may result in 
scrap ol the part. Some of the more difficult and 
interesting operations include milling the roove 
around the periphery machining the ends produc 
ing the firing chambers and drilling the intereon 
necting channels 

Material for this part is 4340 steel bar stock 
received in hardened condition. 38 LS Rockwell ¢ 
with no more than a -point spread allowed in any 
one bar. Each bar is sampled for uniformity and 
hardness to make certain it: meets specifications 
The part is then machined in as-reee ived condition 
to avoid problems of distortion that were encoun 
tered when attempts were made to heat treat aftes 
processing. 

Sper ial equipment was designed by the manufac 


turing standards group to meet the problems mn 


volved. Tooling for these gun blocks involves pre 
cision drilling, reaming. sizing and forming 30 
chamber holes Holes miust he spaced 5 inches 


9.002 inch apart. Each chamber is machined to 
close tolerance on depth, chamfer and bottom form 
The bottom form and chamfers require a OS micro 
finish to insure close volume control. Any one of 
these 30 chambers that does not meet these Spree ift 
cations would cause rejection of the part 

By modifying a Barnes Hydram to a O-spindle 
turret, Fig. 4, basiv requirements are met and at 
the same time cost per gun has been reduced by 


OF“) percent The turret housing was de signed to be 
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mounted on a inch ram to slide on dovetail ways 
A set of hardened and ground helical gears with 
radius tip and full fillet root with a ratio of 3 45:1 


All spindles are 


rround with preloaded bearings and 


was selected to drive the spindles 
hardened and 
ijustable end thrust. These gears and spindles are 
lubricated by an oil mist. Coolant is fed to each 
pindle through special seals, permitting continuous 


{le ver each tool, Between each spindle there is 


in adjustable dwell stop that permits tool adjust 
ments lor correct depths Also. by dwelling these 
desired microfinish is secured. If, at any 
time. a tool becomes dull, the ram will retract auto 
lo insure correct dwelling an indicator 


thee lop that engages the 


I hie operator panel consists of six pushbutton 


ontrel Phese buttons control the starting motor 

clit puny ram, returning ram, in 
turret and cleanet Locking the 
nde turret and) positioning the spindles are 


ritrolled by 


eviinders and precision 


the pushbutton control, the 


ited In operating 
turret cannot be indexed unless the ram has been 
retracted The ime safety features are on the 
vlvance feed. It 


locked and locating 


will not operate unless the turret 
Without spin 
dle rotation. the cam can be advanced and returned 


itl 


pon dl 


ii-operated cylinders. This feature 
weconplishe thre purpose of setting tools with Jo 
ind adypusting dwell stops 
All tools have a rapid advance to within inch 
of work before engaging feed. This was made pos 
ible by designing a small 6-position turret: with 
idjustable cams that actuate the rapid, fine and 
feed The small O-position turret is) syn 
chronized with the rotation of the large turret by 
ind’ flexible cable 
\ ratehet rack and runner actuated by an ait 


The ham 


fixture accurately locates the chamber 


bevel wear 
e\linder moves the workpiece forward 
ber 
holes to S inehes plus or minus 0.002 inch. With 
this and other special machines, comparatively un 
killed operators can employed releasing skilled 
machinists for work requiring more complex setups 

\ modified Morey thread drill is used to mill 
the spiral groove on the gun body. Angular holes 
uch as required on this part and others are pro 
duced rapidly on a modified horizontal 6-spindle 
Burgomaster to which has been added a pneumatic 
feed control, Fi ». From an economic standpoint, 


standard drill hye ids were used n planning the 


toolime tor angle drilling These heads are used on 
other tixture looling these heads to a fabricated 


talole thre operation ol drilling bisecting 


holes at a given angle and location 

The final operation of threading the cannon 
chambers is performed in a Planetary machine with 
the gun body supported in a spe ial fixture, Fig. 6. 
For this operation it was necessary to design a 
table that would move to a positive stop and lock 
into position Also. a method of clamping the gun 
and accurately locating each chamber hole in rela 
tion to the center of the spindle was needed. A 
special cutter was designed to adapt to the nose 
spindle. 

The spec ial table moves on square ways ac tuated 
by an air evlinder with a cushion stroke. It is 
accurately located by adjustable micrometer stops 
and rigidly cam locked to square ways 

The clamping fixture is designed with hardened 
and ground collets hydraulically controlled by a 
special power unit. A removable cam lock locating 
plug is designed on the clamping fixture to locate 
each chamber hole. An electric bell signal is con 
nected to the hydraulic system to tell the operator 
that the collets are closed. A rubber tire wheel on 


an adjustable stand supports the gun and at the 


Fig. 7. Special horizontal machine built of standard 


components is used to machine instrument head. Each 
workpiece is cyeled through the three work stations; 
the fourth station is for loading and unloading. Thus, 
three parts are processed simultaneously with opera- 
tions performed from both sides. 


same time allows for deflection 

Sper ial nonstopping cut form eccentric relief cut 
ters were designed to form 6 pits h and 46-mm 
threads. These cutters are adapted to a No. 40 
milling taper with hardened and ground adapter 
and have coolant holes in each flute. There are 
other special setups that have been ingeniously de 


vised to solve problems of fast and accurate produc 
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tion. One of these is a special vernier punch f{ 


I 
the sheet metal turret press, which permits orient 
ing punch locations at any three-degree position 
throughout the circumference of a circle. 

Another unusual application is a special double 
end machine. Fig. 7. for drilling and boring holes 
in each side of an instrument head, Fig. 8. This 
horizontal drill makes possible sechtinle operations 
without repositioning the work. Counterbored holes 
had to be concentric within 0.005 inch total indi 
cator reading with opposite counterbored holes 
Fig. & A horizontal machine was best suited to 
drilling from opposite ends. as shavings were less 
troublesome 

Six drill units operate on sliding dovetail ways 
to perform drilling, rough counterboring and finish 
boring. On each of the sliding tables are mounted 
i self-contained hydraulic unit with a torque coun 
terbore and a head that has a precision boring 
attachment for finish counterboring. Feed travel on 
the latter unit is accomplished by a separate tabl 
actuated by hydraulie cylinders 


W orkpieces are held moa trunnion whic h rotates 


trunnion is free to rotate and 


sproc ket and double-roller chain 


s positioned by the 

\ separate O-gallon hydraulic unit supplies hy 
draulie pressure to the head, slide table and slick 
This unit has a 225-lb variable-volume pump and 
a LO00-psi pump driven by a motor Another 
pump driven by a 2-hp motor supplies coolant to all 
cutting tools 

The operator control panel has a total of 22 
pushbutton controls and one hand switch. The auto 
matic eyele button will not operate if the collet 
adapters are not locked. nor when the table slide 
are not in position: neither will the automatic evel 
start without coolant flow By use of thi elup 
much greater accuracy can he maintained consist 
ently than would be possible with a standard multi 
ple machine on this particular part This machine 
was developed to reduce time required for the 
operations, resulting in an estimated reduction in a 
ratio of 8 to 1 over a conventional setup 

Assembly operations on electrical ind’ electronu 
components largely is) conventional benchwork 


While control and switch panel involve They syppene ial 


Section A-A >A 


+ drill theu 9 holes c'bore 


0.375 diam « 0.437 

deep. Pilot holes to be indexed 
and drilled trom this end. A rod 
0.242 “S002 diam x 4” min length 
must pass freely thru the 4 holes 


hig. &. 


on roller bearing supports. On one end of the 
trunnion shaft there is an electric collector that 
actuates precision swite hes. These switches operate 
air cylinders that are built into the trunnion to 
lock the 9-position collet adapters. A seal on the 
opposite end of the trunnion shaft supplies air to 
the four air cylinders inside the trunnion. When 
the trunnion is locked in position by dowel pins 
the 9-position collet adapters can be rotated by 
sprocket and double roller chain With the dowel 
pins disengaged and the collet adapters locked. the 
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Manufacturing drawing of instrament head, 


Note: Diameters to be concentric 
within 0.005 TIR 


problems, some of the instrument heads are un 
usual because of space and shape restrictions \. 
shown in Fig, 9 “packaging all the components 
into an assembly is a real art As components 
become more complex, miniaturization technique 
ime being developed ol ad d from vuided missile 
expe rienet 

One of the special leature ol the production 
‘hop is a Gamma-ray wa hroom require d for sore 
of the newer nuclear type iostrument In this area 


parts for the Gamma-ray detector ive washed 
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\ medical type of sterility must be maintained in 
these operation \ separate air-conditioning unit 
is pro ided to prevent ai pollution since Corrosive 
wid ire used in the process 

Building up the chassis and cals both mobile 


truck ind skid units, resembles custom type auto 


motive operations, making extensive use of assem 
bly fixture Of particular interest in this area is 
in utility island, Fig. 10 [his is a self-contained 
elding unit with all the requirements for these 


perations neatly packaged in the center of the 
floor where it is easily accessible but yet is out of 
the way when not required 
While the company is not large as corporations 
having about 1000 emplo ees, it is outstanding 
in the field of employee relations. Labor turnover 


ne problem (enerou persion and hospitaliza 


plan eover all emplo ees In addition. there 
is a profitesharing plan which usually increases the 
employees annual pay by a substantial percentage 

perhap ire merely outward manifesta 


tions of the confidenes placed mn personnel boy the 
Compan It is assumed that each employee works 
lor the best interests of the firm, to the best of his 
ibility with or without supervision. As a result of 
this confidence emplo ees are conscientious and 
untlormly proud of their work and their organiza 
tion. There is no union representation in the plant. 

hngineers in the company are accorded a pro 
lessional status the same as scientific personnel 
bor instance, all engineers are encouraged to belong 
ind participate active ly in at least one engineering 


sronal The COMPANY covers the 


expenses of such membs rship hurther, if any engi 


big. 9% Cabove) Assembly room where electrical 
components are completed. Instrument in fore- 


ground shows compactness of such installations, 


big. 10. Cright) Utilitv island in truck shop results 


in cleaner as well as safer plant conditions, is more 
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neer can establish that an supplies or equipment 
are required for his projects, he gets then All 
drafting supplies and equipment are furnished 

\ specific example of this policy applies to tech 
nical books and public ations. When an engi eering 
library was established, rather than having the li 
brarian order books to fill the shelves. engineers 
requisition any books or publications they feel 
necessary or worthwhile in their work After they 
have finished with them. the books are sent to the 
library to be cataloged and shelved. In this way, a 
double purpose is served. Only books which tech 
personnel in the organization believe tluable are 
ordered Second, all engineers have i personal 
interest in their reference library 

jecause electrical engineers are expected to make 
the decisions and demonstrate complete responsibil 
ity for their individual projects, usually only well 
experienced engineers are sought for these positions 
Mechanical engineering. however provides an op 
portunity tor developing experience on the drafting 
hoard. Often, engineers enter the company in this 
area of engineering directly from college 

In order to maintain and cultivate technical com 
petence, the company provides at least one engineer 
ing training course during each year bhis usually 
is a 15-week course on some closely allied subject 
such as petroleum engineering, mathematics o1 
yeology. These courses are held in a well equipped 
lecture auditorium once a week, immediately after 
the close of work. Text material is usually fur 
nished 

Attendance is voluntary but turnouts are excel 
lent. The chief engineer and department heads often 
attend and participate treely in discussions This 
as much as anything, is indicative of the spirit ef 
the organization, and accounts for the high qualit 


ol its produc ts. 
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for turning with ceramic tools 


Sa rHeE PAST several years, ceramic cuttin 


tools have created a great deal of interest. In gen 
eral, this interest stems from the fact that cuttin 
speeds are OU percent greater than those usuall 
recommended for carbide tools 

Ceramics have less shear strength and resistance 
to mechanical shock than conventional tool mate 
rials. These characteristics, plus the higher feeds 
and speeds obtainable, make it mandatory to hold 


machine and tool vibrations to a minimum during 


Table 1—Plain Carbon and Alloy Steels 


Material Hardness Speed Feed Machinability 
AISI No Bhn (sfpm ipr percent 
BI112 1000-150 0 010-0 03 
950-1100 16-0.0 85 
100-10 
C102 i) on ) é 
c104t 149 00- 900 € 

C1045 20 600- 90 ( 
C134 202 590- 60 
A2340 223 475 55 06 -0.015 
Aj140 1S 9 ) 02 
A4023 15 
A4140 197 650- 8 0.010 20 f 
217 601 50 0.005 -0.016 
A4615 1% 150- 850 0.006-0.014 é 
A4640 183 600- 85( 1.010-0.020 
A5150 207 650-1100 0.005 16 
NE8S17 49 800-1000 0€ i4 
NE8640 19 7 10 2 
$81B640 
T$81845 Z 0.0 
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cutting Normally, coolants are not required If 
welding of chips takes place, however, a plentiful 
flow of coolant, well distributed over the tool, may 
bye necessary 
Pools should be clamped with uniform pressure 

precision-ground tool clamping surfaces give best 
results. Diamond wheels are used for all tool grind 
ny Cutting edges should be honed to a land of 
0.905 to O.O10 inch at an angle of 45 deg. Cutting 
surfaces of tools used for light finishing cuts on fer 
rous metals and for all types of cuts on nonferrous 
metals should bye polished Some other recommend 


itions with respect to tool design are 


il ik i i! for hea eut 
@ Neutra tive ruke angle best for i 
n fer tu for turnir ronferrous and non 
‘ iteria 
bd and ela we prefers 
table for ha materia 
e\ nel i i bn iweruge 
@ | | | for hea it~ at for tu 
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heeds and speeds for turning a representative 
of materials are viven in | through 
1) The mar material and machining variables 


ike it difficult to establish definite speed ind feed 


Data furnished by Diamonite Products Manufacturing 


(Company 
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rates for each apply ation. In many cases, it may be 
necessary to modify the cutting rates shown by a 
tual test with the workpiece material, machine and : 
setup used in production 
‘ Fable 4—Cast Iron 
The machinability ratings indicated for ferrous 
materials are based on BIII2 Bessemer screw stock Material Hardness Speed Feed Machinability 
type) (Bhn (sfpm ipr percent 
10) pereent. The machinability rating for cop 
per alloys is based on free-« utting brass per Ferritic 120 750-1000 -0.010-0.02¢ 12 
Nodular 170 750-1000 0.010-0.02 70 
be cent. Relative machinability of materials for which 
Coarse pearlits 197 700. 850 0Q7-0.01 
numerical ratings have not heen established Is indi Fine pearlite 218 700 007-0018 
cate d | nl aur and “Poor 5% carbide 24 400- 600 007 18 
Mottled 270 500 0010-002 
Malleable 140 700- 900 007-0.018 50 
Chilled 350 50. 200 007 -0.025 40 
Chilled i00- 150 0.007-0.02 
Table 2—Heat-Treated Alloy Steels 
| Material Hardness Speed Feed Machinability 
AISI No) Bho stpm) (ipr) percent 
300 450.600 0006.0 015 25 
able 5—Cok Nicke 
Pable 5—Cold Drawn Nickel Alloys 
500-700 0010-0025 45 Material Hardness Speed Feed Machinability 
300 500 650 0.008-0 020 30 (type) Bhn) stpm ipr Rating 
464 00 600 a 0.010-0.025 4 
A 10-800 ).010-0.025 Duro nickel 160 50-500 0.006-0.020 Fai 
A5140 300 500-650 0 008.0 020 30 Monel 125 200-450 0.006 -0.02( Good 
AGI4AS 100 450.600 0 006-0.015 25 K Monel 160 200-400 ).005-0.015 Excellent 
NER645 301 500-700 0.010-0.025 35 R-Monel 145 50-600 006-0 Good 
KR Monel 185 250-600 0.006.0 Good 
Hastelloy A 210 200.400 0.005 Good 
Ilium R 190 200-400 }005-0.015 Faw 
3—Annealed Tool Steels 
aie Material Hardness Speed Feed Machinability 
type Bhn (sfpm) ipr percent) 
Plain carbon 195 450-700 0.005-0.015 50 
Manganese 210 400 -600 0.005.0.015 45 
High carbon cr 229 350.500 0.004-0 012 25 
Low tungsten cr 212 350.500 0004.0 012 35 
High tungsten 2 230 400 -550 0.004.0.012 40 
High speed 230 250.500 0 004.0010 30 
$-495 75-200 0.008 .0.020 Poor 
Nickel 100 350-550 0.012-0 020 Faw 
: Timken Graph Me 212 500.750 0015-0025 Good 
19.9 Ol 300 600 0010-0 025 Good 
Hastelloy 6 210 75.200 0 008.0 020 Four 
Hastelloy ¢ 185 715. 206 0.008 02¢ Farr 
Hastelloy D (85* N 50 150 0 008 0 020 Poor 
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Table 6—Copper Alloys Table 8—Aluminum Forging Alloys 


Material Hardness Speed Feed Machinability Hardness Speed Feed Machinability 
type Rockwell B) (stpm) (ipr) (percent Material (Bhan) (sfpm) (ipr) Rating 


145.T 130 1000 4000 0.004 0.010 Excellent 
Free-cutting bras 2000 - 3000 007 .0.020 178-T 100 1000 4000 0.004 0.010 Excellent 
Low -leaded br 2000 - 3000 007 -0.020 
185-7 100 1000 - 4000 0.004 - 0.010 Excellent 
25$-T 100 1000 4000 0.004 0.010 Good 
High-leided brass 80 2000 - 3000 0.007 -0.020 
Leaded naval bras: 2000-3000 007 -0.020 328.T 115 1000 4000 0.004 0.010 Good 
AS51S-T 90 1000 4000 0.004 0.010 Good 
Leaded copper 2000 - 3000 007 -0.020 


T 75 4000 0.004 0.010 
Architectural bronz 2000 - 3000 0.007 -0.020 338 


Rod bras 7 1600-2000 007-0.018 
Low brass 1600 - 2000 007-0.018 


Muntz metal 5 1600-2000 007.-0.018 
Naval brass 4 1600-2000 007 O18 


artridge bras 82 1600-2000 007 -0.018 
nickel-silver 1600-2000 007 -0.018 


Copper 1000-1600 005 O15 


Aluminum bronz 5 1000-1600 005-0.015 Table 9—Aluminum, Magnesium and 

Nickel 1000. 1600 005-0.015 Zine Alloys 

Comm 1000-1600 005 


Hardness Speed Feed Relative 


Beryllium copper 1000-1600 005 Material (Bhn) (sfpm) (ipr) Machinability 


Phosphor bronze 1000-1600 005 


012 Py, Al, Mn and Zn 500 3500 0010 0.025 Free 
Everdur 1012 900-2500 07 ) 
Alloys Machining 
Herculory No. 420 95 1000-1500 005 
Olympic bronze type D 1500-2500 007 -0.020 
PMC No 95 1500-2500 007 -0.020 


Table 7—Wrought Aluminum Alloys Table 1O—Plastics 


Alloy Material Speed Feed 
Alcoa Hardness Speed Feed Machinability (type) (stpm) ipr) 
No Bhn-500 kg.) (stpm ipr Rating 


Thermoplastic 600. 3000 0 004.0010 
23 1000 4000 010 Good 


44 000 4000 ).010 Good Cellulose nitrate 
Cellulose acetate 
4000 010 Good 
4000 0.010 Good Cellulose acetate butyrate 
Vinyl! esters 
10,000 ) 012 Excellent 
0,000 012 Good Polystyrenes 
Vinylidene chloride 
10.000 012 Excellent 
),000 012 Good Ethyl! cellulose 
Methy! metheoryiate 
10.000 )012 Excellent 
4000 ( 010 Cood Polyethylene 
Nylon 
4900 010 Cood 


4000 010 Good Thermosetting 0004 0010 


4000 { 010 Good Phenol formaldehyde 
4000 ) Good Phenol furfaraidehyde 


00 ) Cood Urea tormaldehyde 
4000 ) 10 Good Melamine formaldehyde 


Good Polyesters 


March 


« 
i 
4 
4 
30 
30 
60 
> 
at 
is T 
) 
5-1 
245-7 
65 100 
65 
- 4000 0.004 - 0.010 
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Physical Properties of 
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Center line radius! 


90-Deg Bend 


Center line radius -_ > Center of bend 


18O-Deg Bend 


Typical bends in thin-wall tubing 


4 
Physical Characteristics of 


Charactermtn Shape 
321 321 
Outside Diameter 
ch 
Center Line Radiw 
nch 
Amount of Bend 
deg 
Outside Wall Thickne 


Tw 


ducti 
Thicke 


Strength 


Inch 


bent 


Elongation in traveht 


neth 


BING 


pl ice 


companies are using cold-bent tubing to re 


welded elbows. This has not only reduced 


manufacturing costs, but has resulted in a better 


shown that 


than 


product | x periments have cold bent 


tubing is actually stronger straight tubing. 


owning to work-hardening which results when the 


tube wall is thinned during the bending ope ration. 
When 


tubin to a center linve 


bending four-inch diameter stainless steel 


radius of six inches, for 


instance, the outside wall thickness is reduced from 


0.025 to 0.020 inch. The 


vield strength of the tube 


is increased from 66.000 to TLO.000 psi \ com 


parable mcrease trength is noted in other ma 
terial neludin iluminum 
Pertinent physi il characteristics of stainless 


bend 


Strength 


steel and aluminum before and after 


ing. are listed in the companying table 


ind hardness measurements were taken at the center 


of bend. as shown in the illustration 


Data furnished by Pines Engineering Co. Aurora, Ul. 


Bends 


Material Type 


Stainless Steel Aluminum 
321 304 32) 38 
4 
8 
J63 
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af 
4 7 ) 
as percent 
Tensile Strength traseht 103,330 2.97 6.08 77 BO 16,750 d 480 
bent 129 2a 45 BOC 49 380 156,70 145,211 22,700 
66.670 18.97 7.64 101,080 8 88 4 
psi bent 24.44 26.58 38 19,570 21,115 
Vicker ke bent 275 


A BETTER LIFE THROUGH CREATIVE MANUFACTURING \ 


Commemorating twenty tive years of progress 
in tool engineering. the above motto and sym- 
bol have been adopted for use during ASTE’s 
Silver Anniversary Year. The chief function of 
the tool engineer— making more and better 
products available to more people at less cost 
—is described by the motto, “A Better Life 
Through Creative Manulacturing,.” The tool en- 
gineer’s creative manulacturing ability is sym- 
bolized by the “all-seeing” eye, 
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Both land and sea yield to the insistent 
search for new sources of crude 

oil and gas. Offshore drilling operations 
such as the one shown left are a common 
sight in this petroleum region. 

A Robert Yarnall Richie photo. 


Deep water— the Port of Houston—is 
a magnet which has drawn to the 

city an unparalleled con- 

centration of industrial production. 
This picture courtesy of 

Houston Chamber of Commerce. 
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Often called the “Convention City of the South, 
Houston offers visitors a variety of recreational 
facilities, an almost perfect climate, and a South- 
ern-bred friendliness that makes all feel welcome. 
Swimming, boating, and deep-sea fishing are but 
a few of the sports that can be enjoyed here, The General Sam Houston, from whom the 
green waters and white sand beaches of the Gulf city takes its name, led the Texas army 
are only a few freeway minutes from the heart of to a decisive vietory against 
H hile th bow ttecll al Is in | ful Mexico at San Jacinto, four months 
ouston, while the city ttsell abounds tn beautitu before Houston was founded. 
residential areas, famed garden spots, richly his- 
torical shrines, and a civie center and shopping 
district second to few in the country. 
Houston's average temperature in the spring is 
69 degrees and the humidity, highest at sunrise. 
quickly drops to near zero at noon, making the 
balmy atmosphere completely comfortable. 
Born midpoint in the country’s largest cattle- 
raising belt, Houston has since turned its sights 
below ground, to the rich petroleum deposits sur 
rounding the city. Its industry is keyed to the needs 
of the oil industry—-well surveying, equipment for 
drilling rigs, processing plants for the raw material. 
\ major petroleum producer, Houston has also 
hecome a market for chemical products, lumber. 
and the cotton grown nearby. 
\ rail and shipping center, it also boasts an 
abundance of air transportation, and the surround. ss 
ing highways and freeways make auto travel a 
Perhaps its most charming aspect 1s the fact that — 
- it is Texas personified. Ranches and cowboys, bat Cattle-raising, an occupation of 
tlegrounds and historic shrines, rodeos and circuses the early settlers in the Houston ares, 
has continued to be an important 
play no small part in its attraction for a people “ier . Paz: 
activity with rail facilities help- 
raised with a belief in the “Romance of Texas. ing to speed the marketing. 
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BETTER THROUGH CREATIVE MANUFACTURING 


25th ANNIVERSARY 


2. 
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A BETTER LIFE 
THROUGH CREATIVE MANUFACTURING 


The Tool Engineer is vitally interested in upholding the welfare of 
our American economic system and is a key figure in promoting the 
American goal of increasingly higher living standards for everybody, 
through the manufacture of better products for more people at mini- 
mum prices, 

Modern manufacturing requirements were responsible for the found- 
ing of the American Society of Tool Engineers in 1932 by a handful of 
men endowed with extraordinary vision and courage. At a time of in- . 
dustrial stagnation, these tool engineers recognized that our country’s 
economic growth would depend largely on the development of mass 
manufacturing. They saw the place of the tool engineer in industry 
when manufacturing was at a standstill. Their objectives in forming 
a professional tool engineering society were three-fold: to be of service 
to each other, to industry and to industrial management. 

The history of ASTE has been the continual growth of an organiza- 
tion of men dedicated to self-improvement in their profession: a history 
of ever increasing aid to industry in manufacturing and production 
methods and procedures. The growth of our Society has accompanied 
the phenomenal growth of tool engineering as a profession in the past 
quarter century. The need for a greater knowledge in the tool engineer- 
ing field has resulted in the formation of 145 chapters of the Society in 
the United States and Canada and a membership exceeding 37,000. 

Today, the American Society of Tool Engineers is one of the world’s 
largest and most progressive technical societies and has achieved recog- 
nition for the tool engineering profession, and for the individual tool 
engineer in industry. Today, as well, we are industry's chief guide in 
the advancement of scientific knowledge in manufacturing and produc- 
tion and an important influence in the field of engineering education. 

This year of 1957 is ASTE’s Silver Anniversary, to be celebrated 
throughout the United States and Canada. 
ASTE is rededicated to advancing the American standard of — 


“A BETTER LIFE THROUGH CREATIVE MANUFACTURING” 


KC 


President, 1956 
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Previews of various technical sessions scheduled 
for the convention are presented here, complet- 
ing the coverage of industrial conferences which 
began with the publishing of symposia papers in 
THe Toot Enermeer for February. Included also 
are photographs and biographical sketches of the 
authors and speakers. 

A conference on oil industry tooling techniques 
will include the paper Special Machine Tools for 
the Oil Industry by William F. Ridgway, sales 
engineer for Ingersoll Milling Machine Co. Al- 
though based on practices in the oil industry, this 
paper describes the philosophy of special vs. gen- 
eral-purpose machine tools, which is applicable 
to all industry. Examples illustrate how special ma- 
chine tools should be considered, how they should 
he developed and the types of limitations that should 
be imposed on them. Completing the oil industry 
tooling conference is Wiley B. Noble of Reed 
Roller Bit Co.’s Threads that Hold the String To- 
gether. This string is the many lengths of pipe used 
in the drilling of deep holes in the ground to reach 
deposits of oil, gas, water or sulfur. Sections of the 
pipe are held together by joints that have coarse- 
pitched, steeply tapered threads, which are of prime 
interest because of the loads they must carry and 


March 1957 


Ridgway Noble 


WILLIAM F. RIDGWAY, sales engineer for The Ingersoll Milling 
Machine Co. of Rockford, has had 26 years’ experience with the 
company, including work in electrical engineering, design, devel 
opment, service and sales. A mechanical engineering graduate of 
University of Illinois, Mr. Ridgway belongs to ASTE’s Rockford 
chapter. During the past 12 years he has worked extensively with 
people in the oil industry, helping design special machine tools 
to meet their specific production requirements 


WILEY B. NOBLE is vice president and chief engineer, and also a 
director, for Reed Roller Bit Co., Houston. He received his B.S 
degree in mechanical engineering at Rice Institute in Houston 
Starting with Reed Roller Bit in the patent department, he subse- 
quently progressed through the engineering department, holding 
positions as draftsman, field engineer, development engineer, 
assistant chief engineer, and war products engineer, to his present 
position. 
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Rubenson Butterworth 


JOSEPH G. RUBENSON, section head in the Department of Special 
Systems and Components, Airborne Instruments Laboratory, Inc., 
received his B.S. in physics from New York's City College, and 
his M.E. from Polytechnic Institute of Brooklyn. His automation 
experience includes working with electronic methods for precision 
measurements, data-handling in digital and analog systems, and 
feed-back control for machine tools. He has also worked with 
electronic countermeasures for the Armed Forces 


GREIG S. BUTTERWORTH is project engineer for the Cincinnati 
Milling Machine Co. Formerly with Airborne Instruments Labora- 
tory, Inc., his activities have been principally in the fields of 
automation for the machine tool industry and electronic counter- 
measures for the armed forces. His automation experience has been 
with precision measurements and feedback control. He received 
his B.E.E. degree from Pratt Institute, and his M.E.E. degree 
from Polytechnic Institute of Brooklyn, and belongs to Tau 
Beta Pi and Sigma Xi 


ENS. JENS L. WENNBERG, now on active naval duty, received his 
B.S. in M. E. from the University of Missouri last June, majoring 
in tool engineering. He has done research under Prof. E. K 
Henriksen on titanium chip breaking, with support from Titanium 
Metals Corp. of America and Watertown Arsenal, and presented 
a paper on this subject to the ASME Student Convention last 
April. He has, for the past two years, been a student instructor, 
teaching basic machine-shop practices 


CLIFFORD T. APPLETON, president of Reed Rolled Thread Die Co., 
Worcester, has worked with machine and small tools industries in 
various capacities, including engineering, manufacturing, and sales. 
Since joining his company in 1941, he has contributed to the de- 
velopment and application of the thread-rolling process. He has 
lectured and written a number of articles and technical papers on 
this subject. Mr. Appleton is a graduate mechanical engineer from 
Pratt Institute in Brooklyn 


the pressures they must withstand. The author de- 
scribes the care with which these threads are made 

One of the recent advances in tool engineering 
is The Inchworm Motor, covered by Joseph ©. 
Rubenson of Airborne Instruments Laboratory, 
Ine., and Greig 8S. Butterworth, project engineer 
for the Cincinnati Milling Machine Co. This motor 


is a mechanism for locating one part of a machine 


with great precision, in relation to a fixed point or 


to another part of the machine. It is based on the 
phenomenon of magnetostriction—the characteristic 
of change in physical dimension of certain materials 
when placed in a magnetic field. 

As a result of several years of research, a new 


family of cemented carbide tool and die materials 


Ellis Halverstadt 


JOHN L. ELLIS, chief engineer of Sintercast Corp. of America, 
Yonkers, received his technical training in Germany and Belgium, 
graduating from Brussels University’s engineering school. Starting 
as machine designer in the pencil industry, Mr. Ellis progressed to 
developing hydraulic presses and related equipment for Iding 
and coining powdered metals with Hydropress, Inc. His present 
job entails developing new types of sintered alloys, particularly 
wear-resistant and heat-resistant carbides. 


R. D. HALVERSTADT is supervisor of the Metalworking Laboratory 
of General Electric Co.’s Jet Engine Dept., Cincinnati. After 
graduating from Case Institute of Technology in 1951 as a 
mechanical engineer, he began with GE as design engineer, ad- 
vancing to his present position in 1953. He had previously worked 
for Republic Steel Corp. in Cleveland, serving their formal four- 
year apprenticeship program. Mr. Halverstadt is a registered 
professional engineer, and a member of ASME and Sigma Xi. 


Appleton 


has been developed. This material combines the 
advantages of conventional carbides with those of 
tool steel, and is described fully in a paper by John 
L. Ellis, chief engineer of Sintercast Corp. A 
Vachinable, Heat Treatable and Weldable Cemented 
Carbide for Tooling Purposes discloses that the new 
carbide is primarily for use in wear rather than 
cutting applications at its present stage of de- 
velopment. 

Under the heading, “Designer—-Tool Engineer 
Cooperation,” come two papers: one from R. D. 
Halverstadt of General Electric’s Cincinnati Jet 
Engine department; and one by Ens. Jens L. 
Wennberg, now on active naval duty, and form. 
erly connected with Watertown Arsenal’s titanium 
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Bergman Kennedy 


JOHN W. BERGMAN is supervisor of Methods and Equipment De- 
velopment, Manufacturing Engineering, Aircraft Gas Turbine 
Div. of General Electric, Cincinnati. A graduate of GE’s appren- 
tice training and manufacturing training programs, he has held 
positions of inspection supervisor, foreman, general foreman, and 
superintendent with GE since 1936. He has been in manufac- 
turing engineering for the past three years. 


W. B. KENNEDY is chief of the experimental machining branch, 
Rodman Laboratory, Watertown Arsenal. He attended General 
Electric Technical School, with courses at MIT, Tufts, and 
Franklin Institute. Fifteen of his twenty years of too! engineering 
experience have been in planning development programs, working 
with tool steels low in strategic alloys, and tool and cutting oils. 
An industrial consultant on machining problems for a variety of 
companies, he has gained recognition as a lecturer and author. 
He is a registered engineer in Massachusetts. 


research project. In Mr. Halverstadt’s Design for 
Machining Heat-Resistant Alloys, he recognizes 
that, because of difficulties in processing high-tem- 
perature alloys, the design engineer must be cog- 
nizant of production problems so that total costs 
can be minimized. The author presents general 
principles that should be followed in material 
selection, design geometry, dimensioning and 
finishing requirements. 

In Chip-Breaking Characteristics of Titanium, 
Mr. Wennberg describes research into the chip- 
breaking characteristics of carbon steel, stainless 
steel, and titanium. Information is presented so 
that machining processes can be set up to produce 
desirable types of chips. Feeds, speeds, bending 
radii, and chip-breaker dimensions are all covered. 

In the session covering unique rolling techniques, 
Clifford T. Appleton, president of Reed Roller 
Thread Die Co., indicates the versatility of ap- 
plication of the thread and form rolling process. 
His Fundamentals and Application of Thread and 
Form Rolling reviews the tools and equipment used 
for both large and small-production quantities. An- 
Power Roll Form- 
ing, by John W. Bergman of General Electric’s 
Aircraft Gas Turbine Div., describes the process 
by which sheet stock or blanks are formed to the 
shape of a rotating mandrel. Unlike conventional 


other Revolutionary Process 
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Zlatin Weller 


NORMAN ZLATIN, consultant for Wright Aeronautical Div., Curtiss- 
Wright Corp., had seven years’ experience with Cincinnati Milling 
Machine Co. As research engineer, he worked on the development 
of new machines, metal-cutting research, and allied probiems. 
These included developing instruments for measuring forces and 
tool temperatures, cutting fluid research, and metallographic 
analysis, Mr. Ziatin holds an E.E. degree and a B.S. in ME. 
from the University of Cincinnati, and is registered in Ohio. 


E. J. WELLER, who has been with General Electric since 1937, 
joined the Metallurgical Products Department three years ago, 
and is currently manager of the carbide products design engi- 
neering section of that department. A member of the metal- 
cutting committee of ASME and the subcommittee on cemented 
carbides of ASTM, Mr. Weller has authored several articles on 
improved tool designs and machining practices. 


spinning, where the material thickness remains 
constant, power roll forming plastically deforms 
the material and improves many of its physical 
properties. 

A panel on ceramic tools in service, a part of the 
ceramic tool symposium, will consist of four papers, 
of which one, Ceramic Tools -the Challenge of 
Physical Properties by FE. W. Engle and G. W. 
Barnes, was reviewed last month. Of the others, 
Experimental Machining with Ceramics by Wallace 
B. Kennedy of Rodman Laboratory, Watertown 
Arsenal, describes more laboratory cutting ex- 
perience with ceramic tools, including some early 
results with milling cutters. These data are inter- 
esting especially because they come from the lab- 
oratory that created the recent interest in ceramic 
cutting tools in the United States. 

Ceramic Machining Development by Norman 
Zlatin, consultant for Wright Aeronautical Di- 
vision, Curtiss-Wright Corp., tells of the laboratory 


technical conferences: 
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machining tests that were used to help evaluate 
ceramic tools and determine where they should be 
applied in production. This presentation tends to 
diminish, somewhat, the initial claims that were 
made regarding the use of ceramics. High cutting 
speeds are not the only requirement for successful 
use. E. J. Weller, of General Electric's Metallurgi- 
cal Products Department, in his paper titled 
Cemented Oxide Cutting Tools in Service, reports 
on the preparation that should precede the use of 
ceramic cutting tools in production applications. 
This includes a review of the machines available, 
the grinding procedures used and the particular 
jobs that are under consideration. Several case 
histories are included to indicate some of the re- 
sults that are currently being obtained. 

The “Why” of Registration and the Benefits Ac- 
cruing to Those Affected is authored by W. M. 
Andrews, a partner of the consulting engineering 
firm of Lockwood, Andrews and Newman. The 
introduction to the session on registration benefits 
to the tool engineer, this paper points out that the 
major benefits resulting from registration of engi- 
neers must be in the public’s interest. Benefits ac- 
cruing to the engineering profession come as a 


result of the conduct of individuals in relation to 


the laws. Although the general public is the major 


WILLIAM M. ANDREWS is a partner in the consulting engineering 
firm of Lockwood, Andrews and Newman of Houston. He spent 
three and a half years in the industrial engineering department 
of the Houston Lighting and Power Co., followed by twenty-one 
and a half years with his present firm. Holder of a B.S. in 
mechanical engineering from Texas A & M College, he is a 
registered professional engineer in Louisiana and Texas. Mr. An- 
drews is on his state’s engineering registration board, and is a 
member of NSPE and Texas SPE, ASME, ASHAE, and Tau Beta Pi. 


C. Y. THOMAS, vice president of operations, Spencer Chemical Co., 
graduated from Purdue University, receiving his B.S. in mechan- 
ical engineering in 1921, and his M.E. in 1926. He joined his 
company when it was organized in 1941, becoming chief engi- 
neer and acting manager. Mr. Thomas was a director for Kansas 
on the board of the NSPE, of which he has also been regional 
vice president. He also belongs to ASME and AIMME, Kansas 
Engineering Society, and Kansas Council of Engineers and Architects 
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gainer as a result of such registration, C. Y. 
Thomas, vice president of Spencer Chemical Co., 
points out that engineers and industrialists have a 
large stake in such activity. In Registration—Indus- 
try’s Point of View, he gives the industrialist’s view 
toward professional engineering. 

How standards affect the tool engineer is the 
topic of another technical meeting, with papers pre- 
sented by S. David Hoffman, LL.B., representing 
American Standards Association, Inc., and John 
(). Holmes, director of the Production Engineering 
Section of General Motors Technical Center. Mr. 
Hoffman’s paper, Standardization and the Legal 
Eagles explains the various antitrust laws and acts 
so that those in’ any way connected with stan- 
dardization can guard against violations of the 
law. He also indicates the position of the legal 
profession and mentions ways in which lawyers 
can help avoid violations in the formulation and 
practice of standardization. 

The Joint Industry Committee (JIC) came into 
being because there was a need for standards that 
considered the requirements of equipment users 
and the economical limitations imposed on equip- 
ment builders. Mr. Holmes’ Conception and De- 
velopment of JIC Standards tells some of the story 
behind JIC and the standards it has developed. 


S. DAVID HOFFMAN, head of the Electrical Engineering Dept. of 
the American Standards Association, is an attorney, and a mem- 
ber of the New York State Bar. He holds degrees in engineering 
from Yale and in law from St. John’s University. Prior to be- 
coming connected with ASA in 1949, he was equipment engi- 
neer with Western Electric Co., Inc. Mr. Hoffman is assistant 
secretary of the U. S. National Committee of the International 
Electrotechnical Commission, and last year attended meetings in 
Munich, Germany, as member of the American Delegation. 


JOHN Q. HOLMES, director of production engineering for General 
Motors Corp., graduated from Worcester Polytechnic Institute 
in 1900, with a B.S. in mechanical engineering. Mr. Holmes 
has held various design jobs with Delco-Remy Div. of G.M. and, 
during the war, became assistant chief engineer for Eastern Aircraft 
Div., manufacturing the Grumman Wildcat, later working on the 
F-84-F Republic Thunderjet. He has also been director of Tool 
and Process Engineering at Buick-Oldsmobile-Pontiac Div. 


Hoffman Holmes 
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An industrial conterence covering the tool en- 
gineer’s relationship to management starts off with 
Herbert R. Belcher’s Labor Control in Aircraft 
Repair. The author is a management consultant for 
Ernst & Ernst in Houston and, although he uses air- 
craft repair as an example, he emphasizes the prin- 
ciples of planned use of manpower which can be 
applied to a wide variety of industries. He presents 
methods of setting work standards and discusses 
the control of costs. In the same session S. E, 
Scharff, also of Ernst & Ernst, reports that former 
methods of tool selection are no longer sufficient 
under present circumstances, in Some Economics 
Aspects of Machine Tool Selection. As the author 
indicates, the economics of any machine tool must 
be measured in terms of direct and indirect labor, 
maintenance, overhead, operating costs, power 
consumption, obsolescence, etc. All factors that 


Belcher Scharff 


E. K. HENRIKSEN, senior tool engineer at Convair in Fort Worth, 
was born and educated in Denmark. Upon graduation from the 
Royal Danish Technical University with an M.S. in mechanical 
engineering, he held positions in England, Germany, and Denmark. 
For the past 24 years he has taught mechanical engineering, 
mainly metal-cutting and machine tools, both here and in Den- 
mark. Mr. Henriksen has designed various machine tools and 
instruments, has written articles and student texts, and has con- 
ducted research on stress formation and distribution, design of 
chip breakers, and rigidity of machine tools. 


J. A. HARRINGTON, chief engineer of the DoAll Co., Grinder Div., 
has had experience in both the practical and design aspects of 
engineering. A graduate of Massachusetts Institute of Technology, 
he has coauthored books on precision dimensional control, and 
lectured before student and professional groups on quality control, 
surface finish, wheel dressing and surface grinding. A member 
of ASTE, ASME, and ASQC, he is national chairman of the 
Engineering Div. at the Instrument Society of: America. 
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have a bearing on the selection of a tool should 
be considered. 

Because residual stresses can be serious trouble- 
makers, renewed interest is being exhibited in the 
study of their formation and elimination, Erik K. 
Henriksen, senior tool engineer at Convair in 
Fort Worth, gives detailed information on what 
the stresses are, how they are being formed, and 
what to do to eliminate them, in a paper titled 
Residual Stresses from Machining Operations. J. A. 
Harrington, chief engineer of The DoAll Co., 
covers Stress and High Temperature in Grinding 
in the same session. He gives an account of the 
failures of critical parts resulting from stresses 
created by improper grinding techniques. Recom- 
mendations are made for proper grinding and 
cooling methods to minimize residual stresses. 

The engineering behind an earth satellite launch- 


HERBERT R. BELCHER, management consultant for Ernst & Ernst 
in Houston, graduated from Texas Technological College in in- 
dustrial engineering in 1947. Prior to joining Ernst & Ernst four 
years ago, he had experience in stock control, production control, 
time study, and methods and systems analysis. A _ registered 
professional engineer in Texas, Mr. Belcher is also a member of 
American Institute of Industrial Engineers. 


S. E. SCHARFF is district supervisor of industrial engineering with 
Ernst & Ernst, having some 18 years of consulting experience 
behind him. A graduate of Cornell University’s electrical engi- 
neering school, he also spent four years in design engineering. 
Mr. Scharff has been president, regional vice president, and 
chairman of the National Committee for Professional Registration 
for the Houston chapter of AIIE, and is a member of the Texas 
Society of Professional Engineers. 


MAHLON A. WINTER is manufacturing manager of Martin Co.'s 
Project Vanguard. Associated with Martin since 1941 in engi- 
neering, quality control, and manufacturing research, he was one 
of the inventors of the “Marform’’ process for forming sheet metal 
by using rubber dies. During World War II, he spent two years on 
the B-29 project in Seattle, and has since worked on the develop- 
ment of the Viking rocket. Mr. Winter is a graduate of the U. S. 
Naval Academy, and of Massachusetts Institute of Technology. 


RAYMOND G. SIPE is tool project engineer for the Martin Co. on 
Project Vanguard, the project to produce a three-stage rocket 
vehicle which will launch the first man-made earth satellite. He 
joined his company as assemblyman in 1939, and has continued 
to advance in his positions, having supervised such projects as 
the Martin Mercator and the Amphibian Mariner. Mr. Sipe 
obtained his advanced education through night courses at his 
company, and at various institutions in Baltimore. ” 


Winter 
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ing is a topic of great interest to those who would 
he well informed on this timely subject. Project 
Vanguard Launching the Man-Made Moon is 
Mahlon A. Winter's contribution to this pro- 
gram. As manufacturing manager of Martin Co.’s 
Project Vanguard, he is able to give an insight 
into the preparations for launching the rocket- 
powered earth satellite vehicle. Raymond G, Sipe, 
tool project engineer working on the same project, 
will present Tool Engineering for Project Van- 
cuard, in which he discloses the techniques, soon 
to become more commonplace, for working high- 
strength alloys. 

The closing ceremonies of the plastic tooling 
symposium will be climaxed by a panel: “Plastic 
Tools in Service.” Following Benjamin Sokol’s 
account of The Repair of Plastic Tools and W. J. 
Arrufat’s Plastic Tooling for Small Parts, pre- 
viewed last month, Edsel Ruddiman, representa- 
tive of Ford Motor Co.’s Tool and Die Design Dept., 
will speak on his Experiences with Plastic Tooling 
in the Stamping Plant. Manufacturers have long 


Ruddiman Price 


EDSEL RUDDIMAN is a graduate of Henry Ford Trade School and 
attended also the University of Michigan and the Detroit Institute 
of Technology, majoring in mechanical engineering. He has been 
an employee of the Ford Motor Co. since 1938, in the Tool and 
Die Design Department. He is now a supervisor in charge of 
Progressive Die Design and Special Assignments, including plastic 
tooling as used in the press shop 


W. ROBERT PRICE JR. is project manager of Plastics and Resins, 
Commercial Chemical Development Dept., Chemical Div., General 
Mills, Inc., Kankakee, Ill. His work is concerned with the use 
of polyamide resins in tool and die applications. Formerly in 
charge of product development for the Georgia Kaolin Co., Mr. 
Price graduated from Cleveland's Case Institute with a B.S. in 
chemical engineering, and took extended training at North Da- 
kota School of Agriculture and Newark College of Engineering 


looked for a method of inexpensive punch and die 
construction whereby short-run stamping tools 


would be economical. Mr. Ruddiman reports on the 


building and use of duplicate steel and plastic dies 
so that costs can be directly compared, and oper- 
ations tested under identical conditions. 

Concluding the panel presentation will be a paper 
prepared jointly by W. Robert Price of General 
Mills’ Kankakee Chemical Development Dept., and 
D. E. Peerman of the Chemical Research Lab- 
oratories of General Mills in Minneapolis. Titled 
Polyamide Resin Alloys in Practical Tooling Ap- 
plications, the paper tells of alloys of polyamide 
and epoxy resins for application as production tools. 
These alloys result in a material having most of 
the advantages and few of the disadvantages of 
both resins, so far as tooling applications are con- 
cerned, 

Completing the report of speakers for the plas- 
tic tooling symposium, William R. Weaver, 
president of Modern Pattern and Plastics, Inc., 
will answer the question What Are the Known 
Limitations of Plastic Tools? Plastic tooling, still 
in its infancy, has stirred the imagination of tool 
engineers because it can be applied in ways that 
former tool materials cannot be used. Mr. Weaver 
correlates the limitations of plastic tooling imposed 
by the physical properties of present raw materials. 


Peerman Weaver 


D. E. PEERMAN Is research chemist with General Mills, Inc.'s 
Minneapolis Chemical Research Laboratories. During the past 
five years, he has been associated with the applications section 
of the research group, engaged in applications research on plastics 
and resinous materials. Having studied polyamides combined with 
epoxies as plastic tooling materials, he has authored several 
papers on the subject. 


WILLIAM R. WEAVER is president of Modern Pattern and Plastics, 
Incorporated of Toledo. He received his technical training at 
Purdue University, holding a bachelor’s degree in mechanical 
engineering. Mr. Weaver is chairman of the Central United 
States Plastic Tooling Steering Committee. His paper will 
cover known limitations in plastic tooling. 
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Houston and ASTE will weleome convention- 
goers arriving for the six-day annual event with a 
full and varied program of activities. From the 
time the ladies get together at a welcoming recep 
tion on Saturday, till the dust settles from the Thurs- 
day afternoon rodeo, the days (and evenings, too) 
will be packed with the best the city, the climate, 
and the Houston Host Committee can offer. 

After checking into the luxurious Shamrock- 
Hilton Hotel, early-arriving Houston visitors will 
first be invited to the Honor Awards Dinner, to be 
held in the Emerald Room at 6 o'clock Saturday 
evening. The dinner will provide the background 
for the yearly presentation of ASTE’s six meri- 
torious awards, 

The Oil Industry Committee and Houston chap- 
ter have collaborated on the Sunday evening pro- 
gram entitled “The Romance of Oil,” which boasts 
not only a speaker from the Hughes Tool Co., but 
‘a color film, The Evolution of the Oil Industry, and 
the “Magic Barrel” act. 

Feature event of the week-long calendar of activi- 
ties is the Silver Anniversary Dinner, slated for the 
Emerald Room of the Shamrock-Hilton at 6 p.m. on 
Monday. Immediately preceded by a social hour 
on the hotel’s Aquatic Terrace, the dinner will set 
the stage for the Silver Anniversary Celebration, 
to be broadcast by closed-circuit audio transmission 
to chapters all over North America. 

During the broadcast, ASTE will receive salutes 
from nationally known dignitaries; national and 
chapter officers, both those present and those re- 
maining at home will be installed; and the charter- 
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ing of the first “off-shore” ASTE chapter— Sydney, 
Australia-—will be consummated by telephone. 
Principal speaker for the banquet will be The Honor- 
able Dudley C. Sharp, Assistant Secretary of the 
Air Force, who will probe the question of “Indus- 
trial Readiness and National Defense.” 

Thursday, the final day of an action-filled week, 
will leave conventioneers with the tang of Texas, 
for the Houston chapter members have arranged a 
barbecue and rodeo. At the H & H Ranch at 12 
noon on that day, barbecued beef and ribs, with 
“Texas trimmings” will be the menu, At 2 p.m. a 
rodeo at the Humble Rodeo Grounds will abound 
with clowns and such western specialties as calf 
roping, steer dogging, and bull riding, to say nothing 
of a ladies’ barrel race, 

Throughout most of the convention proceedings, 
a Texas hospitality suite will be maintained in the 
Shamrock-Hilton Hotel, where visitors can take 


time out to lounge and refresh themselves. 


ASTE 
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| a is preparing a royal welcome for ASTE 


wives who accompany their convention-going hus- 


bands to the Sunny South in March. A welcoming 
tea at 2 p.m. Saturday afternoon in the Shamrock 
Room of the Shamrock-Hilton Hotel will give the 
visiting lady her first taste of Texas hospitality. 

To make her stay enjoyable while her husband 
sits in on technical conferences or tours local 
industry, a convention committee under the chair- 
manship of L. F. Skelly has planned a full and 
varied program for the ASTE wife. The schedule 
includes a tour of Houston's famous azalea gardens 
and redbud trees, a trip to the historic San Jacinto 
Battleground, a shopping trip, complete with style 
show and luncheon at a leading store, plus a Texas- 
style rodeo and barbecue. 

The Venetian Room of the Shamrock-Hilton 
Hotel has been reserved exclusively as “Ladies 
Headquarters,” where Mrs. ASTE can chat with old 
friends and meet new ones, indulge in an occasional 
bridge game, and in other ways just relax. 

The Aquatic Terrace beside the Shamrock’s pool, 
offers an excellent place to lounge in the sun, when 
milady is not enjoying the pool's clear waters. 
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Doings 


in Houston 


Tuesday at noon buses will transport the ASTE 
wives from the Shamrock-Hilton through the beauti- 
ful residential areas, to the famous southern garden 
spots, where they can see first-hand the reasons for 
Houston’s renown in the field of floriculture. 

Wednesday will see the ladies visiting the his- 
toric site where Texas waged her successful struggle 
for independence from Mexico. The San Jacinto 
Battleground, with its monument and museum, is 
a must on the list of things-to-see in Houston, as is 
the battleship “Texas,” lying in her final resting 
place nearby. A seafood luncheon at the San Jacinto 
Inn will provide a breathing space for the foot- 
weary tourists. Buses will leave the hotel at 9 a.m., 
and return with their passengers at 4:30 p.m. 

Another excuse to don comfortable shoes is the 
shopping expedition, planned for Wednesday morn- 
ing and afternoon. Again buses will leave at 9:30 
a.m., and return to the hotel at 4 p.m. Besides tour- 
ing the downtown store area, and stopping for 
luncheon and a western fashion show at a leading 
store, the women will have a chance to view the 
world’s largest suburban shopping center, “Gulf- 
gate.” 

Tickets for the three special tours just men- 
tioned will be available in the Ladies Head- 
quarters at the hotel. The flower tour will cost 
$2.00 for transportation while the price of the 
San Jacinto tour, including lunch, will be $6.00, 
and the shopping tour, with lunch, will cost $5.00. 

As a final send-off to the visiting wives, the host 
committee has planned as a mixed gathering the 
barbecue and rodeo mentioned elsewhere. And of 
course the ladies are invited to accompany their 
husband to the Honor Awards Dinner on Saturday, 
the “Romance of Oil” program on Sunday, and the 
gala Silver Anniversary Social Hours and Dinner 
Monday evening. 
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SATURDAY, MARCH 23 


2 p.m., Shamrock Room, Shamrock-Hilton Hotel 


Ladies Tea 
6 p.m., Emerald Room, Shamrock-Hilton Hotel pose) 
Ladies and guests invited to the dinner ‘ 
featuring presentation of ASTE’s six frit, 
p.m., Grecian Room, Shamrock-Hilton Hotel as 
National Delegates Conference 


Annual Conference for National 
Delegates and Alternates. 


SUNDAY, MARCH 24 


1 to 5 p.m., Emerald Room, Shamrock-Hilton Hotel 


National Delegates Conference 


Closed session for election of 1957-58 
ASTE National Directors 


1:30 to 5 p.m., Shamrock Room, Shamrock-Hilton 
Hotel 


Board of Directors Meeting 


Annual meeting of ASTE Board of Directors. 
Members are welcome to attend. 


8:30 p.m., Emerald Room, Shamrock-Hilton Hotel 


Romance of Oil Registration and Ticket Sales 


Mixed gathering sponsored by Houston Exhiblte Building 


chapter members and the Oil Industry Informa- 


tion Committee. Program mcludes Saturday, March 23 9:80 a.m. to 6:00 p.m. 
: ‘a Sunday, March 24 9:30 a.m. to 8:30 p.m. 
Speaker Lyle L. Payne, of Hughes Too! 
Monday, March 25 7:30 a.m. to 5:00 p.m. 
Co.; color film, Evolution of the Oil : 
a a ee Puesday, March 26 7:30 a.m, to 8:00 p.m. 

Industry; and “The Magic Barrel” act. 

Wednesday, March 27 7:30 a.m. to 8:00 p.m. 
Ladies and guests are invited. 
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MONDAY 


9 a.m., Grecian Room, Shamrock-Hilton Hotel 


Oil Industry Tooling Techniques 
“Special Machine Tools for the Oil Coun- 
try” (#15) -William F. Ridgway, Sales 
Engineer of Ingersoll Milling Machine Co. 
“Threads that Hold the String Together.” 
(#16). Wiley B. Noble, Vice President 
of Engineering, Reed Roller Bit Co. 


9:30 a.m., Emerald Room, Shamrock-Hilton Hotel 
Ceramic Tool Symposium 
“Background and Properties of Oxide Cut- 
ting tools” (#17)-—Robert F. Rea, Mana- 
ger, Product Engineering, Stupakoff Div., 
Carborundum Co. 
“Review of Published Russian Work” 


(#18) Nathan H. Cook, Assistant Pro- 
fessor of Mechanical Engineering, MIT. 


1:00 p.m., Emerald Room, Shamrock-Hilton Hotel 
Ceramic Tool Symposium 
“Ceramic Tool Geometry and Preparation 
(#19) Harry D. Moore, Associate Pro- 


fessor, and Donald R. Kibbey, Instructor, 


Dept. of industrial Engineering, Ohio State 
Industrial tours scheduled for Monday, 


March 25, are: Tour #1—Reed Roller Bit 


Co.; Tour #2—An Oi! Well Drilling Rig. 


Arrangements for these tours can be made 


on the preregistration blank on page 156. 


Buses will depart from the Shamrock- 
Hilton Hotel at 8:50 a.m. for the Reed 
Roller Bit tour, and at 1:16 p.m. for the O1! 
Well Rig. 


University. 


“A Comparison of Workpiece Finish 
Produced by Ceramic and Carbide Cutting 
Tools” (#20)-—-Milton C. Shaw, Pro- 
fessor, Metals Processing Div., Mechanical 
Engineering Dept., MIT. 
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1:30 p.m., Shamrock Room, Shamrock-Hilton Hotel 


Recent Tool Engineering Advances 

“A Machinable, Heat Treatable and Weld- 

able Cemented Carbide for Tooling Pur- 

poses” (#13)—-John L. Ellis, Chief Engi- 

neer, Sintercast Corp. of America. 

“The Inchworm Motor” (#14)- Joseph G. 
a. Rubenson, Section Head, Special Systems 

and Components Dept., Airborne Instru- 

ments Laboratory, Inc.; and Greig S. Butter- 

worth, Project Engineer, Cincinnati Milling 

Machine Co. 


2:00 p.m., Grecian Room, Shamrock-Hilton Hotel 
Designer—Tool Engineer Cooperation 


“Design for Machining High Temperature 
Alloys” (#7)-——-Robert D. Halverstadt, Su- 
pervisor, Metalworking Laboratory, Jet En- 
gine Dept., Aircraft Gas Turbine Div., 
General Electric Co. . 


“Chip Breaking Characteristics of Titani- 
um” (#8)-—-Jens L. Wennberg, Ensign 
USNR, Naval Harbor Defense Unit, Los 


Angeles. 


ASTE Center 


Located in the Exhibits Building, an annex to the 
Shamrock-Hilton Hotel, the ASTE Center will serve 
as the convention nucleus for the following: 

Registration and ticket sales (if you have not 
preregistered.) Any available tickets for the Honor 
Awards Dinner, Silver Anniversary Social Hour, 
Silver Anniversary Dinner, Plant Tours, Rodeo and 
Barbecue, and transportation to the Rodeo. 

There will also be a lounge where you can relax 


at intervals in your busy schedule. 
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Dudley C. Sharp Will Deliver 


Silver Anniversary Dinner Address 


As Assistant Secretary of the Air Force, 
and having also an extensive background as 
a leading industrialist in the manufacture 
of oilfield equipment, The Honorable Dud- 
ley C, Sharp is eminently qualified to ad- 
dress the 25th Annual ASTE Banquet audi- 
ence on Monday evening. 

For years, his interest in the problems of 
tooling and machine design has been keen, 
both as an industrialist and a government 
official. 

As president of Mission Manufacturing 
Co, prior to his resignation in September 
1955, Mr. Sharp led the company from a 
small machine shop to a leading producer 
of oilwell equipment. A Princeton gradu- 
ate, he went to work in the machine shop 
of the then Mission Sales Co. A_ self- 
taught draftsman, and not an engineer by 
training, he designed some of Mission's 
early products, 

For eight months prior to his present 
job in charge of Material for the Air Force, 
Mr. Sharp served as consultant on machine 
tool stockpiling to General FE. W. Rawlings, 
Director of Air Material Command. 


Hon. Dudley C. Sharp 


Official 
Air Force Photo 
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TUESDAY 


9:00 a.m., Shamrock Room, Shamrock-Hilton Hotel 


Unique Rolling Techniques 


“Fundamentals and Application of Thread 
and Form Rolling” (#11)—Clifford T. 
Appleton, Vice President, Reed Rolled 
Thread Die Co. 


“Another Revolutionary Process— Power 
Roll Forming” (#12)—-J. W. Bergman, 
Supervisor, Methods and Equipment De- 
velopment, Manufacturing Engineering, 
EOD Components and Overhaul, Aircraft 
Gas Turbine Div., General Flectric Co. 


9:30 a.m., Emerald Room, Shamrock-Hilton Hotel 


Ceramic Tool Symposium 


“Cutting Tool Temperatures” (#21) 
Nathan H. Cook, Assistant Professor, Me- 
chanical Engineering Dept., MIT. 


“Progress Report--Ceramic Cutting Tools 
Applied to Production Jobs” (#22)-—J. F. 
Allen, Factory Manager, Cameron Tron 
Works, Ine. 


10:00 a.m., Grecian Room, Shamrock-Hilton Hotel 


Plastic Tooling Symposium 


“What Are Plastics?” (#29)~—-V. V. Lind- 
gren, Technical Director, Plastics and 


Industrial tours scheduled for Tuesday, Resins Div.,. American Cyanamid Co. 
Well “What Properties Are Available in Plas- 
veying Corp.; and Tours #4 and #6— tics” (#30)—-Elliot N. Dorman, Assistant 


Hughes Tool Co. 


Technical Sales Manager, Plastics Div., 
Arrangements for these tours can be made Ciba Co., Ine. 
on the preregistration blank on page 156. 
Buses will depart from the Shamrock- 
Hilton Hotel at 8:50 am. for the Mission 1:00 p.m., Emerald Room 
Mfg. Co; at 1:15 p.m. for Schlumberger : 
Gorp.; and at beth 8:50 aim. and 2:15 p.m. Ceramic Tool Symposium 


for the two Hughes Tool Co, tours. 
“Analysis of Variables in Ceramic Tool 


Cutting” (#23)—Donald R. Kibbey, In- 

structor, Dept. of Industrial Engineering. 

Ohio State University. 

“Industrial Application of Ceramic Tools” 
(#24)~-Alfred O. Haeme, Tool Superin- 

tefident; and Robert T. Hook, Chief Metal- 

lurgiet. Warner & Swasey Co. 
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1:30 p.m., Grecian Room, Shamrock-Hilton Hotel 
Plastic Tooling Symposium 
“The History of Plastic Tooling” (#31) 


Appy Juras, Consultant, Bakelite Co., Div. 
of Union Carbide and Carbon Corp. 


“The Fabrication of Plastic Tools” (#32) 
Lloyd J. Oye, Marketing Director, Rezolin, 
Inc. 


8 p.m., Emerald Room, Shamrock-Hilton Hotel 


Ceramic Tool Symposium 


Panel :Ceramic Tools in Service 


“Experimental Machining with Ceramics” 
(#26)--Wallace B. Kennedy, Chief, Ex- 
perimental Machining Branch, Rodman 
Laboratory, Watertown Arsenal. 


“Ceramic Tools—-The Challenge of Physi- 
cal Properties” (#27)—E. W. Engle. 
Technical Director, Vascoloy-Ramet Corp. 


“Ceramic Machining Development” (#28) 
Norman Zlatin, Consultant, Wright Aero- 
nautical Div., Curtiss-Wright Corp. 


“Cemented Oxide Cutting Tools in Serv- 
ice” (#25)—E. J. Weller, Manager, Car- 
bide Products Design Engineering, Metal- 
lurgical Products Dept., General Electric 
Co. 


8:30 p.m., Grecian Room, Shamrock-Hilton Hotel 


Registration Benefits to the Tool Engi- 
neer in Industry 


“The ‘Why’ of Registration and the Bene- 
fits Accruing to Those Affected” (#1) 

William M. Andrews, Partner, Consulting 
Engineers, Lockwood, Andrews & New- 
man. 


“Registration—Industry’s Point of View’ 
(#2)—C. Y. Thomas, Vice President. 
Spencer Chemical Co. 


March 1957 


First Eli Whitney 
Annual Memorial Lecture 


Established this year in commemoration 
of Eli Whitney, the founder of American 
mass-production methods, the first Annual 
Eli Whitney Memorial Lecture will honor 
Louis F, Polk, vice president of Bendix 
Aviation Corp. and president of the Bendix 
Sheffield Div. in Dayton, Ohio. Mr. Polk 
has chosen our country’s “Heritage and 
Growing Abundance” as the topic for this 
first lecture in the annual series, scheduled 
for 4 p.m. Tuesday, March 26,: in the 
Emerald Room of the Shamrock-Hilton. 

Eli Whitney, known widely for his in- 
vention of the cotton gin, is responsible for 
the more significant contribution to modern 
mass-production methods, the adoption of 
standardized, interchangeable parts. He 
accomplished the manufacture of 10,000 
guns contracted for by the government in 
an unbelievably short time through the use 
of his standardization short cut. 

Mr. Polk, following in Mr. Whitney's 
footsteps, has tirelessly promoted indus- 
trial standards. He was responsible for 
his company’s establishment of the Fli 
Whitney Metrology Laboratory, which pro- 
vides industry and government with precise 
measurement and inspection services, using 
precision standards of light wave accuracy. 


Louis F. Polk 
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Industrial tours scheduled for Wednesday, 
March 27, are Tour #7—Cameron tron 
Works, Inc.j Tour #9—W-K-M Mfg. Co.; 
and Tours #8 and #10—Hughes Tool Co. 


Arrangements for these tours can be made 
on the preregistration blank on page 156. 
Buses will depart from the Shamrock 
Hilton Hotel at 8:30 a.m. for the Cameron 
lron Works and the first Hughes Too! Co 
tour; at 1:15 p.m. for W-K-M Mfg. Co.; 
and at 2:15 for the second Hughes Too! 
Co. tour. 


9 a.m.. Shamrock Room, Shamrock-Hilton Hotel 


Standards and the Tool Engineer 


“Standardization and the Legal Fagles” 
(#41)--S. David Hoffman, LL.B, Head, 
Electrical Engineering Dept., American 
Standards Assn. 

“Conception and Development of JIC 
Standards” (#42)--John Q. Holmes, Di- 
rector, Production Engineering Section, 


General Motors Technical Center. 


9:30 a.m., Emerald Room. Shamrock-Hilton Hotel 


Management and the Tool Engineer 
“Labor Control Experience in Aircraft Re- 
pair’ (#3)— Herbert R. Belcher, Consult- 
ant, Ernst & Ernst. 

“Some Economie Aspects of Machine Tool 
Selection” (#4)—-S. FE. Scharff, District 
Supervisor, Industrial Engineering, Ernst 


& Ernst. 


10 a.m., Grecian Room. Shamrock-Hilton Hotel 


Plastic Tool Symposium 


“Tool Applications of Plastic Materials” 
PI 
(#33) —Lewis F. Bogart, Sales Engineer. 


The Marblette Corp. 

“What Are the Known Limitations of 
Plastic Tools” (#34)-—William Weaver. 
President, Modern Pattern & Plastics, Inc. 


1 p.m., Grecian Room, Shamrock-Hilton Hotel 


Plastic Tooling Symposium 
“Can Plastic Tools Be Repaired and Modi 
fied?” (#35) George M. Rice, Director 
of Sales and Advertising, Ren Plastics, Inc. 
“Control of Physical Properties” (#36) 
John Delmonte, General Manager, Furane 


Plastics, Inc. 
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1:30 p.m., Shamrock Room, Shamrock-Hilton Hotel & pm., Emerald Room, Shamrock-Hilton Hotel 
Stresses and the Tool Engineer Plastic Tooling Symposium 
“Residual Stresses of Machining Opera- Panel: Plastic Tools in Service 
tions” (#9)—Erik K. Henriksen, Senior 
Tool Engineer, Manufacturing Research “Repair and Modification of Plastic Tools” 
and Development Section of Tooling, Con- (#37)-—Benjamin Sokol, Supervisor, Non- 
vair, a division of General Dynamics Corp. metallies Section, Manufacturing Research 
d re ss De ic ii i 
“Stress and High Temperature in grind- ind Process Dept., Republic Aviation Corp 
ing” (#10)—John A. Harrington, Chief “Plastic Tooling for Small Parts:” (338) 


Engineer, Grinder Div., The DoAll Co. alter Arrufat. Associate Engineer, 
Tool Engineering Dept., International 


4 p.m., Emerald Room, Shamrock-Hilton Hotel Business Machines Corp. 


Engineering behind an Earth Satellite “Experiences with Plastic Tooling in the 


Launching Stamping Plant” (#39)-——Edward Ruddi- 
“Project Vanguard-—Launching the Man- man, Supervisor in charge of progressive 
Made Moon” (#5)—-Mahlon’' A. Winter, die design and special assignments, Tool 
Manufacturing Manager, Project Van- and Die Design Dept., Ford Motor Co. 


guard, The Martin Co, “Polyamide Resin Alloys in’ Practical 


“Tool Engineering for Project Vanguard” Applications” (#40)-—W. Robert Price, 
(#6)—Raymond G. Sipe, Tool Project Project Manager, Plastics and Resins 
Engineer, Project Vanguard, The Martin Commercial Chemical Development, Chem- 
Co. ical Div., General Mills, Inc. 


REGIONAL EDUCATORS CONFERENCE 


The comparative roles played by colleges, Participants in the panel discussion and 


technical schools, and industrial training their topies are: “University Training in 
programs will be the subject of the Re- Tool and Production Engineering” by 
gional Educators Conference to be held Kenneth J. Trigger, professor in the De- 
Wednesday, March 27 at 12:30 p.m. in partment of Mechanical Engineering, Uni- 
the Western Room of the Shamrock-Hilton versity of Illinois. 
Hotel. Presented by the ASTE National “Technical Institute Training in Tool 
Education Committee, the luncheon meet- and Production Engineering,” by Albert V. 
ing can be attended by advance reserva- Payne, president of Mohawk Valley Tech: 
tion only. nical Institute. 
General chairman of the program will “Industry Training in Tool and Produc- 
be Frederick Preator, head of the Tool tion Engineering” by Oliver S. Hulley, edu- 
° Engineering Department at Utah State Ag- cation consultant with the General Electric 


ricultural College. Company. 


March 1957 


‘ 
we 

‘cone 
ie 
3 
. 
155 
- 


the last roundup 


Spurs and chaps will be the order of the day for other rodeo activities will fill the afternoon with 
enjoying a final glimpse of Texas at its natural fun, thrills, and surprises, Texas style. 
best at the rodeo and barbecue Thursday. Transportation to the rodeo and barbecue is 
Buses will carry hungry convention-goers to the $1.50. Barbecue fare costs $3.00 for the grownups, 
Hi & H Ranch where barbecued beef and ribs will while youngsters under 12 have free space in the 
be served at noon, with western entertainment. chow line. Reservation for these events can be made 


At 2 p.m., clowns, brone busters and all the by using the registration blank below. 


Preregistration Form MAIL TO: AMERICAN SOCIETY OF TOOL ENGINEERS 
Silver Anniversary Meeting 25th Annual Meeting 
Preregistration Department 
Th —~—* 10700 Puritan Ave., Detroit 38, Mich. 
| wish to preregister for ASTE’s Silver Anniversary Meeting. My check (or money order) in the amount 
ee EP is enclosed covering items indicated below. 


[ Note: When registering for others, include their names and addresses on an attached sheet.) 


Item 


Convention Registration Fee 
Honor Awards Dinner 
Silver Anniversary Social Hour 


Silver Anniversary Dinner 


Plant Tours ($1.00 each) Circle Tour No. 


(transportation not included) 


Rodeo and Barbecue for children under 12 years 


(transportation not included) 


Rodeo and Barbecue Transportation 


Silver Anniversary Collected Papers* 
(includes all symposia papers) 


Plastic Symposium Papers* 
| Ceramic Symposium Papers* 


*Orders to be filled by April 1, 1957. | 
tPrices shown include 50% discount to members : 
Full price is charged to nonmembers Total Remittance — 


MAIL TO: 


Name 


Mailing Address 


| 
| 
| 
| 
| 
Rodeo and Barbecue 


Note: Hotel room reservations should be sent directly to Shamrock-Hilton Hotel, Houston 1, Texas. 
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Dynamic and 37,000-strong, the American Society 
of Tool Engineers is celebrating its 25th birthday. 

Making history by providing man with the means 
for realizing progress, the Society is furthering the 
purpose as set out by its founders just 25 years ago: 


This Society shall be an organized and function- 


ing institution for the advancement of scientific 
knowledge in the field of tool engineering: To pro- 
vide the means of applying such knowledge in prac- 
tice and education; to promote within said field, 
and none other, and through its members engage 
in research, writing, publishing and dissemination 
of such knowledge. If there should be any net 
earnings from any activities aforesaid, the same 
shall accrue solely to said institution and no part 


shall inure to any member or individual. 


In the first issue of The Toot 
magazine, which was then called the ASTE Journal, 
Q. B. Jones, president of the Detroit College of Ap- 
plied Science, summed up the need for a society: 

“The formation of the American Society of Tool 
Engineers was just as inevitable as the formation 
of the American Colonies into a self-governing body. 
In both cases a certain chain of events resulted in 
a condition which stagnated growth. In the case of 
the Colonies, high taxes and no voice in the govern- 
ment brought about an intolerable situation. In the 
case of the tool engineers, the lack of a central body 
coordinating the actions of scattered individuals 
and groups, resulted in duplication of effort which 
was wasteful and contrary to the very religion of a 
tool engineer, which may be summed up in one 


word “efficiency.” ” 
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TENOR of the times 


Every man who attended the founding meeting of 
the Society gave his enthusiastic consent and worked 
diligently to perfect the organization. Each worked 
unselfishly and set aside any desire for self adver- 
tising, thinking only of the successful outcome of 
the organization. This spirit was characteristic of 
the actions of all the men who devoted themselves 
unselfishly to making the new organization’s suc- 
cess assured, 

This farsighted group of rugged individuals was 
not daunted by the foreboding background that the 
national and international scenes were forming at 


the time of its inception. 


Thus, in 1932, when industry and business were 
almost helpless, the year that was the lowest point 
of the depression, with unemployment the highest 
in history, ASTE was conceived. Almost anybody 
would have agreed that this was not the time to start 
anything new. Uncertainty—lack of planning 
typified the country at that time. The founders be- 
lieved that recovery would bring with it a revision in 
industrial economics, The old order, complete indi- 
vidualism in industry was passing. Industry, more 
and more, would have to sink or swim on its ability 
to produce better products more efficiently. These 
forward-looking men saw that recovery would bring 
with it a large share of responsibility for the men 
who were immediately concerned with the problems 
of production tools, methods, processes, and equip- 
ment. 

It was this small nucleus of men, the founders of 
the Society, who christened a certain key group of 
men in industry with the all-embracing name of 
“tool engineer.” 


1934's International Scene Is One of Unrest 


As ASTE was taking shape, the national scene 
was ever-changing, exerting motivating forces upon 
men of 1934. 

Outstanding international events were taking 
place. A few months short of 1934, France, Great 
Britain, Germany and Italy signed a ten-year Peace 
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Pact. In June a plot by Nazi leaders to disperse the 
rule of Adolph Hitler was discovered in Germany, 
and many suicides and executions followed its dis- 
covery, 


A month later, the Nazis in Vienna seized the 
Austrian government and killed Chancellor Dollfuss. 
The army recaptured control, but the ultimate fate 
of Austria was accelerated by this event. Following 
the death of President von Hindenburg, Hitler as 
Leader-Chancellor took over complete control of the 
German government. 

In Spain a general strike, fomented by socialist 
and communist leaders, resulted in a revolution, and 
the first of the actual warfare broke out in Europe 
with the shelling of Barcelona. Later in the year, 
Italy began the conquest of Ethiopia, and finally the 
futility of the League of Nations was proven when 
all economic and peaceful steps possible were taken 
against the aggressor, but failed to affect the final 
outcome, 

Normal diplomatic relationships were renewed 
between Soviet Russia and the United States. In 
Asia, the Sino-Japanese incidents had already passed 
the point where they could be classed as mere local 
disturbances, but the Philippines were granted their 
independence. 


1934's unusual history in international and na- 
tional affairs provided an ever-changing background 
for the Society, although the Society at that time 
was purely local. In this era the “bank holidays” 
came into being; throughout the country the general 
feeling was one of greater respect for law and order 
with the enforcement of the 21st amendment. Most 
of the gangsters of this time, such as John Dillinger 
and Clyde Barrow, ended their careers in 1934. The 
first of the large-scale conservation measures were 
attempted as drought and dust storms swept the mid- 
dle west. Men with courage and determination 
indeed were able to look ahead beyond the backdrop 
of events into a brighter future. 
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From a small meeting held on the second floor 
of the Detroit College of Applied Science on Janu- 
ary 29, 1932, grew the formal organization of the 
American Society of Tool Engineers. At the invita- 
tion of O. B. Jones, who had been associated with 
tool engineers for several years, a small group of 
production men from Detroit's automobile plants 
met to discuss the formation of a tool engineering 
society. “Society of Tool Engineers” was adopted 
as the official name of the new organization; an 
incorporation committee was appointed; and a five- 
member board of directors was created to draw up 
the first set of bylaws. 

The group, including Frank E. Shailor, Guy E. 
Swartz, Frank H. Hartlep, Otto Poelke, Ford Lamb 
and QO. B. Jones, felt that men who knew the funda- 
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mentals of production processes weren't getting 
enough recognition, and that an organized technical 
society was needed to serve the purpose of educat- 
ing people to appreciate the importance of the tool 
engineer's position in the economy. They decided 
to form an organization that would enable them to 
gather and exchange information that was profes- 
sionally important to all, and that would increase 
the recognition of tool engineers. 


Siegel Elected First President, March 23, 1932 


It was agreed to spread the idea of a society by 
word of mouth among carefully picked men on a 
supervisory level. This resulted in 33 men gather- 
ing at a “Founders’ Meeting,” and for several years 
the Society had 33 directors, the original group 


being re-elected each year. Although the core of the 
Society was formed by men on a supervisory level, 
the definition of a tool engineer was broad enough 
to include everyone from professors to tool and die 
designers. Experience was the criterion, and sales- 
men were welcome if they qualified in this respect. 

At the first formal banquet and meeting officers 
were elected: president, J. A. Siegel; first vice presi- 
J. 


Ruggles; secretary, A. M. Sargent; treasurer, Wil- 


dent, W. H. Smila; second vice president, EF. 


liam Fors. Shortly thereafter, the first technical 
session was held at a meeting at which L. A. Danse, 
chief metallurgist for Cadillac Motor Car Co., dis- 
cussed design and development of tools and dies 
for forged connecting rods. 

In this year the Society emblem was designed 
and a theme song written by J. A. Siegel was sung 


bare 
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At one of the Society's early Board of Directors meetings are shown, standing, left: Edward Rutt, 
A. M. Sargent, Walter Wagner, Peter Horn, Edward Lee, Cecil Buckner, Edward Beyma, and Ear! 
Ruggles. Seated from left are: Joseph Siegel, Fred Hoffman, W. L. Newton, Raymond H. Farmer, 
Bill Fors, and E. R. Deluiz. 
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with great gusto by members and friends at the 
first annual dinner at Detroit. 


On with the ASTE 

We're engineers who answer the call 

To tool the jobs both great and small, 

Designing machinery and tools for the nation, 
With simplified practice and standardization. 

We have master mechanics and chief tool designers 
ind sales engineers with all their data in binders. 
Our meetings instructive have proven productive 


SO ON WITH THE ASTE. 


ASTE Journal is Published in 
24 Pages, May, 1932. 

Forerunner of THE TOOL ENGINEER mag. 
azine, the ASTE Journal was published under the 
direction of Ford R. Lamb, chairman of the pub- 
lications committee, to keep the members advised 
of all Society happenings and other pertinent events. 
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The Society’s first annual 
pienic, June 24, 1933, 
drew a large crowd, in- 
cluding wives, children 
and friends of the mem- 
bers. 


This first 24-page issue contained news, technical 
articles and 714, pages of advertising. 

“In this initial issue of the Society’s monthly 
journal, we are placing ourselves before the pub- 
lic . . . ,” said President Siegel in a message to 
all ASTE members. “The growth of our Society has 
been so phenomenal, considering its short period 
of existence, that we should like to spread its story 
to the four corners, but let us not be unmindful 
of the fact that greatness in number alone will not 
make a great organization. As our many members 
were incorporated into one society, also must we 
incorporate our ideas into activities, and that 
moulds history. 

“The possibilities of our Society are unlimited, 
as the field for subject matter and thought is broad, 
but our accomplishments will be only that proven 
effort which we can show for the problems we have 
completed... .” 

Today THe Toot ENGINEER receives world-wide 


circulation as a leading metalworking magazine. 


Speakers Club Formed and 
First Public Relations Counsel Appointed 


In 1933, William H. Smila became president. 
Realizing the need for good public relations, the 
members appointed a public relations counsel, 

In addition, a Speakers Club came into being 
when W. H. Smila conceived the idea in order to 
make polished speakers out of the unpracticed tool 


The Tool Engineer 


4 
| 
| 


h the 
tin, 
held conjunction with the 
a Machine Tool Builders’ Association. 


== MACHINE TOOL — 


THE 
For MASTER TOOLS 
PROFIT 


VOL | NO 3 CLEVELAND ° AUGUST 15 1935 


1935 EXPOSITION OPENS SEPT. 11 
IN CLEVELAND’S vast AUDITORIUM 


A.S.T.E. Delegation 
Sailing to Exposition 29,000 Visitors 


Trp Show to Continue for 10 Days 


Show to Re Open Daily — 
From 94M wo PM yor 


report 


Organizati 


Da 


tee shove *y be faster 
pusit total one hall serves aij whieh 
will be required ine hundreds of modern machine and 


Wire? 
‘ 
> 
= 
beng 4 
M4 
Ma 
eveland from Sept, at least » sev 
Wedne f ted States 7 1 eT Breatest event in the 
erate stional Ma > in the Show wt 
ived ut the off 
of the exposition 
ral SCENE OF 1935 full 4 tor 
> MACHINE TOOL snow wn hotel end mae 
we at least, « 
prod that make he hesic tools 
iy 
| 


engineers. It met with great success, and the hesi- 
tantly speaking engineers were turned into accom- 
plishe d lecturers. 

This club was formed and existed for several 
seasons with many officers and members receiving 
valuable training during its existence. By this time 
the Society had become the “American Society of 
Pool | nygineers 2 


Technical meeting growth and development 
characterized °34. The journal became Tue Toor 


ENGINEER and the first data sheets were prepared 
in accordance with ASTE specifications by The 
Cincinnati Milling Machine Co. President T. B. 
Carpenter in this third year of Society progress 
said, “We made mistakes along the way, but tried 
to acknowledge them, pointing out the pitfalls to 
those who were to follow.” 

At this time in ASTE’s history, O. B. Jones in 
his editorial “Who Is a Tool Engineer?” predicted: 


The first annual convention dinner was 
held at the Statler Hotel in Detroit, 
March 11, 1938. 


“Starting a half-century ago, a peculiar type of 
mechanical genius began pulling itself away from 
traditional and legendary engineering and began 
to develop ideas of interchangeable manufacture. 
Their ideals are far from being attained. Tremen- 
dous strides will be made by them in the coming 
decade, making us ashamed of our 1935 crude 
manufacturing methods . . . the tool engineer, re- 
gardless of the title under which he has labored in 
the past, is the one who has done the actual tool or 
production engineering which, because of its effect 
upon our everyday mode of living, causes the 
average citizen to have faith that, if he has the 
‘down payment,’ any luxury of which he might 
dream can be his.” 

Although still a Detroit organization, by the 
middle of °35, the nucleus of 33 had grown to 100 
and then doubled and redoubled again. 

Word of the Society’s doing had been carried 
into other industrial centers by visitors to the motor 
city who had attended one or two of the meetings of 
the Detroit group and recognized that here at last 
was an organization that really fitted the needs of 
a tool engineer. Designed for him and him alone, 
the organization was being run by its members for 
the maximum benefit of all. 

These visitors got together with tool engineers 
in their own towns and decided that their problems 
were similar to those of the Detroit group, that 
they had the same need for, and could derive the 
same benefits from an organization such as Detroit 
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boasted. Applications for membership followed and 
in October of 1935 the first outside chapter was 
chartered in Racine, Wisconsin, a milestone in the 
growth of a society whose success obviously was 
not to be denied. 

This was a year, under the presidency of Robert 
M. Lippard, of learning to serve industry and the 
membership. 

A special all-expense trip was arranged for ASTE 
members including round-trip transportation from 
Detroit to Cleveland on the S. S. Greater Detroit 
to the Third Machine Tool Congress, og 
by ASTE, and held in conjunction with the Na- 
tional Machine Tool Builders Association. 

At the Machine Tool Congress, ASTE presented 
literature concerning its own aims and functions, 
and handed out membership blanks. Keen interest 
was shown by people from all over the country in 
this new organization. 

Principal speakers of ASTE’s assigned night at 
the convention were Past President W. H. Smila, 
who spoke of the data sheet program which was 
being developed and A. H. d’Arcambal, who was 
destined to be president of the Society, who spoke 
on “Trend of the Development of Cutting Tools.” 


Milwaukee, Chicago, 
Bridgeport, and Hartford received charters. By 


Chapters in Cleveland, 


the end of 1936, under Ford Lamb’s presidency, 
there were seven chapters when 1935 could boast 
of only two. Upon retiring from the presidency, 
Ford R. Lamb assumed the office of executive secre- 
tary of ASTE. 

Two types of membership were now available to 
tool engineers in industry: senior and junior. ASTE 
recognized the need for offering Society services to 
those who would some day become full-fledged tool 
engineers by having a student grade. 

Astounding as was the growth in 1936, the fol- 
lowing year eclipsed it. In that year, seven new 
chapters were chartered and membership more 
than doubled. The American Society of Tool Engi- 
neers had become a national organization. 

Directors of the Society, at their October, 1937 
meeting, under the presidency of Frank A. Shuler, 
reviewed this startling growth, unequaled by any 
other technical organization, and decided that the 
time had come for a national convention to be held 

Detroit. Educational exhibitions were to be in- 
cluded where members could learn at first hand all 
about the latest developments in machines, tools, 
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A Board of Directors meeting on 


March 10, 1938, is pictured here. 
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The floor plan of ASTE’s 1939 exhibition is shown here with “streets 
Avenue to Walter Wagner Boulevard. 


varying from Charles Staples 


processes and production equipment. With a door 
count of 24,000 persons at the 162-exhibit: show. 
this Machine and ‘Tool Progress Exposition demon 
strated the professional ability of the Society. It 
was well managed and extremely successful finan 


cially 


Astounding Growth 


In conjunction with the L938 show, a national 
ASTE membership meeting was held, at) which 
Walter F. Wagner was elected president. Member- 
ship in the Society nearly doubled over the previous 
year, and a record number of nine chapters was 
added, 

\ fact-finding committee, organized by ASTE 
and composed of outstanding industrial executives, 
writers and educators, studied the effect of mechan- 
ical improvements in industry and labor. On their 
findings, which were widely published, ASTE Presi- 
dent Wagner declared “Tool engineers are pioneers 
on the frontier of economic development.” 

In 1939, many 


organized — to 


ASTE committees were 
further 


emphasis was placed by the membership committee 


national 
accomplish objectives: 


on quality rather than quantity of members. It was 


” 


believed that a technical society best serves the 
needs of its membership when the members meet 
required qualifications. 

Over 35,000 people attended the 1939 Machine 
and Tool Progress Exposition to see the 250 ex- 
hibits. “Machines Make Work” was the theme of 
the second extremely successful exhibition and 
ASTE annual meeting. 

In “41 and °43 two more such exhibitions were 
held, one in Detroit and one in Milwaukee, demon- 
strating ASTE’s ability to create good industrial 
expositions. 

Individual chapter growth characterized A. H. 
d’Arcambal’s year. As president, he visited many 
of the chapters during the year to deliver technical 
addresses on a wide variety of subjects. The annual 
meeting was held in New York and, for the first 
time, ladies’ activities were a feature of the pro- 
gram. 

In 1941, President Frank W. Curtis stressed that 
good meetings are the backbone of a chapter. With 
the advent of the tooling program for World War II 
began the awakening of the nation and the entire 
world to the things the tool engineer knows best. 
mass production of goods. 

World War II put the tool engineers in America 
to the test. In many chapter cities the ASTE Tool 
Engineering Talent Survey named persons who 
helped staff war production advisory councils that 
assisted war plants in making products unfamiliar 
to their type of manufacture. 

Interest production know-how was unprec- 


Many ASTE the 


War Training pro- 


edented. members taught in 
yram of the government. ASTE helped publish and 
distribute war training material—-particularly the 


New York State Education Department monographs. 
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Karly in 1942, William S. Knudsen, former presi 
dent of General Motors Corp., who had been 
awarded the coveted Distinguished Service Medal 
and Oak Leaf Cluster for directing the War De- 
partment’s mass production mobilization, declared 
in a tribute and challenge to ASTE: 

“The problem ahead of you is the Number One 
problem facing American industry today. It will 


require all the ingenuity, all the resourcefulness. 


The jovial group of presi- 
dents shown here from 
left are: T. B. Carpenter, 
R. M. Lippard, W. F. 
Wagner, O. W. Winter, 
Jj. A. Siegel, and J, R. 
Weaver. 


all the initiative you have shown in the past. These 
qualities have made the American Society of Tool 
Engineers a key organization in American. pro- 
duction. You know the job ahead of you. It is not 
for me to tell you how to do it. It is for all of us 
here in Washington to help carry it out. You have 
my promise that we will do so. Every new machine 
tool you can convert will mean extra power on the 
firing line. That is the power that will win.” 


Shown after an executive 
committee meeting in 
1941 are, front row from 
left: Frank Curtis, presi- 
dent 1941-42; Ray Mor- 
ris, president 1943-44; 
back row, Frank R. Crone; 
Otto Winter, president 
1942-43; and Clyde L. 
Hause. 
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Engaging in a lively con- 
versation at one of the 
early meetings in the So- 
ciety’s history are, from 
left: Brad Peirce, presi- 
dent 1947-48; A. M. Sar- 
gent, president 1946-47; 
William Stout, speaker, 
noted for his many in- 
ventions, some of which 
were im connection with 
all-metal aireraft; C. V. 
Briner, president in 1945- 
"46; and Thomas Orchard. 


Under President Otto W. Winter groundwork was 
laid for the long-term program of installing tool 
engineering courses in colleges and universities. 
ASTE, in 1943, initiated the project of publishing 
a handbook for tool engineers. Ray H. Morris, 
president, created an organization progress com- 
mittee to revise the constitution and bylaws. 

After membership increased another 3,000, under 
the presidency of C. V. Briner, in °45, the new 
constitution and bylaws were adopted, making what 
is said to be one of the most democratic organiza- 
tions among technical societies. 

The “New Era Exposition” held in Cleveland dur- 
ing C. V. Briner’s presidency drew record crowds. 
With the advent of the new procedures, A. M. Sar- 
gent, president in 1946, achieved closer harmony 
between chapters and headquarters. 

In the postwar years the Society made great 
strides in technical growth and development. 

In 1948, the year Irwin F. Holland became presi- 
dent, the “Tool Engineers’ Industrial Exhibition” 


was held in Cleveland, followed in 1950 at Phila- 
delphia, by “Cost-Cutting;” “Tooling for Security,” 
Chicago, 1952; “Tooling for Competition,” Phila- 
delphia, 1954; the Los Angeles Western Industrial 
Exposition, 1955; and “Tooling for Tomorrow” in 
Chicago, 1956. 

An important part was played in the Society’s 
history by the Canadian chapters who have added 
immeasurably to ASTE, not only in making the 
Society of international scope, but also in con- 
tributing the Society’s first Canadian president, 
R. B. Douglas, in 1949-50. 

Today, with a membership of 37,000, ASTE 
stands as one of the country’s foremost engineering 
societies. ASTE’s roster now includes 145 chapters 
in the United States and Canada. More than 1400 
technical speakers, panel discussions and plant tours 
are sponsored every year. 

Tool engineers play a vital role in industry. With 
their aid, it is possible to bring prices of manufac- 
tured goods within the reach of all. America’s stand- 
ard of living, the highest anywhere, is constantly 
expanding as more people are able to get more 
things at lower cost . . . thanks in large part to 
the ingenuity and skill of tool engineers. 

It is indeed a tribute to the farsightedness of the 


founders of the American Society of Tool Engineers 


that men and women of the tool engineering pro- 
fession occupy such a position of honor. 
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Joseph A. Siegel William H. Smila T. Bert Carpenter Robert M. Lippard Ford R. Lamb 
1932-33 1933-34 1934-35 1935-36 1936.37 


Frank A. Shuler Walter F. Wagner James R. Weaver A. H. d’Arcambal Frank W. Curtis 
1937-38 1938-39 1939-40 1940-4) 1941-42 


O. W. Winter Ray H. Morris Douglas D. Burnside Cletus V. Briner Albert M. Sargent 
1942-43 1943.44 1944.45 1945-46 1946-47 


W. B. Peirce |. F. Holland Robert B. Douglas H. L. Tigges J. J. Demuth 
1947-48 1948.49 1949.50 1950-51 1951-52 


Leslie B. Bellamy Roger F. Waindle Joseph P. Crosby 
1953-54 


Harry B. Osborn, Jr H. C. MeMillen 
1952-53 1954.55 195 


5-56 1956-57 
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By Robert E. Mckee 


chairman, 
National Education Committee 


The nerve center of any society lies in its edu- 
cational activities. From the increase in size of 
ASTE’s National Education Committee andthe 
accelerated growth of its activities over the past 
years it is evident that the educational require- 
ments, functions, and duties of the Society are well 
defined. 

Growth in establishing tool engineering currie- 
ula at various engineering colleges and universities 
has been slow, but the message of the American 
Society of Tool Engineers has been carried to many 
colleges, universities, and high schools. Gradual 
acceptance of some of the fundamental concepts of 
tool engineering training has been observed, and it 
is noted that there are occasional additions in this 
type of education at various schools as postgraduate 
activity for engineers. One course in tool engi 
neering with a bachelor of science degree is avail- 
able at Utah State College. 

Growth of educational activity in a_ technical 


society is a very healthy sign. In tracing the devel- 


One of the primary aims of ASTP’ 
education efforts is being realized as 
many colleges across the nation adopt 
training programs keyed specifically 
to the ‘needs of production engineering. 
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opment of the National Education Committee, it 
may be seen that little formal effort was extended 
during the early life of the Society. However, with 
the origination in 1939 of this committee, with 
Herbert D. Hall as chairman, education played a 
vital part in the Society’s growth. 


Committee Broadens Scope 

October, 1940. was the date of the appointment of 
an emergency defense training committee, with Mr. 
Otto Winter serving as chairman. This committee 
remained active during 1941 and 1942 and the 
original concept of national education committee 
activities was reinstated in 1942 and continued to 
1948 under the chairmanship of Mr. Winter. 

During 1942 to 1945 the record shows that con- 
siderable attention was given to book publications 
in the tool engineering: field—an interest that has 
not slackened to the present day. It has been appar- 
ent through all these years that there have been 
far too few publications in the field of manufac. 
turing. 

Activities originating during the year of 1946 
were: investigation of tool engineering research, 
scholarships, professional registration, college cur- 
ricula, tool engineering literature, student and junior 
groups, apprentice groups, and visual education 
aids. Also during this period interest was originated 
in the tool engineering handbook because of the 
lack of data, standards, and information on this 
very important subject. 

The first annual report written for this commit- 
tee’s activities was dated March, 1948, and among 


the wide selection of subjects discussed were: the 


The student chapter program, right, initiated in 1953, 
is typified by this group of officers from the Utah 
State College student group. This college was the 
first to offer a bachelors degree in tool engineering. 


Pictured below is the first tool and die design class 
initiated at chapter level by the Philadelphia chapter 
at Spring Garden Institute, 1941. Through ASTE’s 
education program, courses have been made available 
for advanced specialized training of the tool engineer. 


Boston semiannual meeting for committee members 
and New England educators to discuss tool engi 
neering education, consideration of LL technical 
institutes and trade schools for committee approval 
by certification, book reviews, manufacturing 
technologists, tool design texts, student groups, 
apprenticeship, visual aid, chapter scholarships. It 
is evident by reviewing such a report that these 
many activities have carried to a certain degree 
through the several years of activity in our Society. 

During the year 1048 


chairmanned by Professor Halsey Owen and in the 


1949 this committee was 


committee report there was indicated interest in 5 
student group affiliations with chapters. The original 
recommendation of scholarship awards was made to 
the Board of Directors during this period, This 
committee recommendation was for scholarships of 
five per year at $750 each. 

During the years 1949, 1950, 1951, and 1952, 
Professor 3. N. Edmondson served as chairman of 
this committee. Student groups, chapter education 
activities and awards, research fund activities, and 
data on tool engineering curricula were given con 
siderable attention at this time. The recommenda- 
tion of $1500 annual scholarships, five each at $300, 


was given to the Board of Directors and a survey 
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of the industry concerning personnel needs for a 
live to ten-year period was completed, During the 
last year of Professor Edmondson’s chairmanship 
considerable attention was given to scholarships 
and intensive study of five-year tool engineering 
curricula. It was during this period that the first 


gional ators ( onference Was planned 


On-Campus Conferences Initiated 


During 1952 to 1954, the program of this com 
mittee was under the chairmanship of A. R. Dia 
mond, The activities that were highlighted during 
this time were: the initiation of on-campus con 
ferences chapter level activities, tool engineering 
curricula and option studies, development of courses 
of technical institute level, and scholarship awards 
of ten annually at $700 each. It was during this 
time that the change from the name ASTE Scholar 
ship Award to ASTE National Education Award was 
effected. It might be interesting to note that the 
education activities of the Society, at this time. 


were governed by a six-man committee. 


Through the education program, many courses have 
been made available for advanced specialized train- 
ing of the tool engineer. 


During the years 1954, 1955, 1956, and 1957, 
this committee underwent a considerable expansion 
in its size under the chairmanship of Professor R. 1 
MeKee. At the beginning of this term Student 
Chapter No. 1 at the University of Michigan 
officially was chartered, by action of the Board of 
Directors, and provided a pattern for growth in 
this particular activity in our Society. 

On-campus conferences were increased in num 
ber and extended from coast to coast in the country. 
The year 1954 to 1955 was highlighted by sponsor 
ship of a technical session at the annual meeting 
on the west coast, a West Coast Regional Educators 


Conference, a survey of E.C.P.D. accredited engi 


neering schools concerning the number of tool engi- 
neering courses and type of degrees offered in engi- 
neering, television program survey, change in the 
statement of International Education Awards to 
include two or three non-accredited engineering 
schools, and an inerease in number of student 


hapters SIX, 


Survey of Engineering Graduates Made 

In 1955-1956 a survey was made of alumni- 
engineering graduates of five engineering schools 
in the United States. This survey was intended to 
disclose the number of alumni of the years 195] 
and 1952 engaged in various types of activity such 
as: manufacturing processes, product design, re 
search, sales, administration, heat-power,. mainten- 
ance, and others. The results of this survey were 
very enlightening to the committee and a subsequent 
survey was made of 1156 metalworking industries 
to determine the classifications of work indicated by 
the assignment of their 1952 graduates of mechani- 
cal and industrial engineering. This latter survey 
produced results that were most encouraging and 
gave considerable support to the alumni survey. 

The record also shows that for this year, eight 
additional student chapters were added to the 
growing list of our Society family. Also, provision 
was made for the gratis distribution of Tue Toor 
ENGINEER to all E.C.P.D. aceredited colleges and 
universities and chapter sponsorships of Tue Toor 
ENGINEER to the high school libraries in each of 
their areas. 

By 1956--1957 the size of the committe had 
grown from an original number of five or six to its 
present size of 15 with the establishment of sub 
committees as follows: college, university and man 
agement level; tee hnical institute and junior college: 
high school and apprentice programs; chapter level 
and self-improvement activities. 

In looking back over the growth of the Society. 
one can observe that many of the same ideas and 
ideals of the founders of our group are prevalent 
in our present-day activity. We are constantly 
striving to obtain some of the goals that have been 
established by many of the past academic and 
industrial members of this committee, and our So- 
ciety has been able to establish and remain active 
on some of the problems that are prevalent in edu 
cation for the manufacturing world. 

Our Society must look ahead to the educational 
requirements of the future and extend an increased 
effort in the education of manufacturing personnel, 
whether it be engineers, technologists, apprentices, 
or individual members. The requirements of manu- 
facturing knowledge and application will be much 
vreater in the future than at any time in the past, 
if the production leadership of this country is to 
he retained in a world that has observed the effects 


of producibility and the resulting economy. 
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Constantly available to an ever-widening indus- 


trial horizon are the services of ASTE’s Research 
Fund Committee. The Research Fund’s purpose 
that of fostering research in the broad field of tool 
engineering is accomplished in three ways: Proj- 
ects are sponsored entirely from the Fund, projects 
are undertaken at the request of, and subsidized, at 
least in part, by an industrial group, and research 
workers are encouraged by the interest or monetary 
backing of ASTE. 

Preceding the establishment of the Fund in 1951. 
a temporary committee under the chairmanship of 
A. M. Sargent studied the need for such a service. 
Iheir efforts, which have been extended by the 
Research Fund Committee, have made possible an 
activity that is unique in technical society opera- 
tions. 

The constitution provides that the Fund will be 
composed of from 5 to 15 men elected for life by 
the ASTE Board of Directors, the chairman being 
elected for a one-year term of office. 

“Board criteria for judging a proposed research 
project have been established. ‘To be acceptable a 
project should: (1) fall within the broad field of 
tool engineering, (2) avoid, insofar as practical, re- 
search more properly considered within the realm 
of other organizations, (3) involve research basic 
in nature but having practical objectives, (4) have 
the potential of produc ing results of interest to, or 
use by, a sizable group of tool engineers, advance 
the science of tool engineering, (5) result in a 
saving of strategic material or manpower, or pro- 
vide some other eCOoOnOmY of operation. 

“It is also the aim of the Research Fund Com 
mittee to provide that the maximum practicable stu- 
dent training result from its projects.” 

The ASTE Research Fund has sponsored five proj- 
ects and has a sixth under careful study. The first 
project, nearing completion, is a study of the possi 
bility of establishing the temperature pattern ot 
distribution in the workpiece during cutting. 

The second project was a study of the properties 
of borides to determine if these materials were of 
lasting interest to tool engineers. This was followed 
by a comparison of the efficiency of mist applica 
tions of cutting fluids versus other methods of 
application, Resulting in a paper at the 24th Annual 
Meeting of the ASTE. this work will shortly be the 
basis for a Research Report. 
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Another project is the study of plastic tooling 
The first contract of this project was placed at 
Purdue University and covers an investigation of 
accurate and dependable methods of measuring 
those properties of plastics that are of interest to 
tool engineers. 

Probably the most ambitious project on which 
the Research Fund has embarked to date is its 
Metal-Cutting Research Project. A contract) was 
placed with The John Crerar Library to bring the 
bibliography up to date, and also with Battelle 
Memorial Institute to study and evaluate the whole 
of metal-cutting literature. 

The Research Fund is also carefully evaluating a 
long-range study of metal stamping. 

Each project is supervised by a steering commit 
tee whose members are selected because of their 
knowledge of the subject and because their job re 
quires that they have an interest in obtaining addi 
tional data. 

In addition to stimulating research, the Com 
mittee serves the tool engineering profession by 
assisting in the dissemination of data, obtained dur 
ing research, 

In its short but dynamic history, ASTE’s Re 
search Fund has become a thoroughly recognized 
and respected activity of the ASTE. 


Colonel L. 8. Fletcher was 
appointed research fund di 
rector of the American Soct- 
ety of Tool Engineers in 1954. 
A graduate of West Point 
Military Academy, Colonel 
Fletcher also attended Rhode 
Island State College and 
Massachusetts Institute of 
Technology. He holds a bach 
elor of science degree in 
mechanical engineering. 

Prior to joining ASTE, Col. Fletcher wa: 
technical director and president of Sam Tour 
& Company, Incorporated. 

He is past chapter chairman of the 
Tri-Cities chapter and is now a member of 
the New York chapter of American Society 
of Metals. He is a registered professional 
engineer in New York State and is a member 
of the ASME, ASTM, AOA and Meta! Sci 
ence Club of New York. 
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addresses 


through the years 


Keeping step with the tremendous growth of the 
Society during the past twenty-five years, ASTE 
Headquarters has grown up, too. From its original 
lodgings in the basement tool shop of the first na- 
tional secretary, Headquarters offices occupied in- 
creasingly larger quarters, until now they fill a 
modern block-long building at 10700 Puritan Ave- 
nue, Detroit. 

Back in 1932, for lack of a better place, Society 
business was conducted and records kept in an of- 
fice at 8316 Woodward Avenue in Detroit, the busi- 
ness address of the Society’s then current secretary, 
A. M. Sargent. Since it was his responsibility as 
secretary, Mr. Sargent. along with some volunteer 
help, handled all the business at first. 

After two years, an increase in Society ranks in- 
dicated a change was in order, and the books were 
moved into what was known as “the old church 
basement” at 31 Melbourne. Back in 1935, Society 
business took the full time of one girl to keep track 
of the 382 members of that year. 

With the 1937-38 presidency of F. A. Shuler, 


during whose term ASTE membership doubled, the 
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first separate office was opened on Second Boule- 
vard, During this period the retiring president, Ford 
R. Lamb. was appointed Executive Secretary. and 
paid a salary for his services at the office three days 
a week, 

The Second Boulevard address proved also to be 
a temporary one and, in the course of another few 
months, something larger was in order for the hous- 
ing of precious ASTE records and the handling of 
its business affairs. For, with a membership of over 
2,000, Society business was getting to be big 


business, 
The Boulevard Building 


Thus in May of 1938, ASTE moved into its own 
ollice in the Boulevard Building, at 2567 West 
Grand Boulevard, The office had the gold letters 
ASTE on its door, and required the full-time serv- 
ices of both a man and a girl. 

With each new member, each additional chapter 
chartered, and with every passing year, the work 
of headquarters personnel’ multiplied. Increased 
services to members, plans for more and more im 
pressive machine tool exhibitions, and the initiation 
of many plans of action for the furthering of Society 
aims, all added to the load of paperwork that would 
normally be increased merely by the sheer explosion 
of its membership from a handful of men in 1932 
to over 16,000 at the end of 1944, 

On November first of that year, headquarters 
and staff were moved to the 16th floor of a newly 
finished wing in the Penobscot Building in down- 
town Detroit. “Situated in the heart of the financial, 
transportation, hotel, office supply, and printing dis- 
tricts,” according to a contemporary article in Tut 
Toot Enemrer, the building offered three daily 
mail deliveries, and 23 pickups by the post office 
three floors below headquarters. For the first time, 
the staff was completely departmentalized, with in- 
dividual oflices devoted to separate phases of ASTE 
activity. A greatly enlarged shipping and receiving 
room made it possible to assemble and distribute 
data sheets, a job previously performed by an out- 
side contractor. 

ASTE’s national address remained “1666 Penob- 
scot Building” for four years. Toward the end of 
the third year, it became obvious that the suite’s 
3,200 square feet of space would soon be completely 
inadequate, and President W. B. Peirce appointed a 
housing committee to study possible solutions. Ap- 
propriately enough, A. M. Sargent, who had shared 
his own offices with the infant organization back in 


1932, was appointed head of the committee to in- 
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vestigate various plans for expansion, At a special 
meeting of the Board of Directors on May 22, 1948, 
his report revealed that building a new central of 
fee would be preferable to remodeling or continu- 
ing to rent. 

As a result of his investigation, the Directors ap- 
propriated $160,000 for the site and construction 
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of a headquarters building and authorized the ap- 
pointment of a Building Committee and a Special 
binance Committee to follow through on the plans 
\t the meeting, building designs were revealed, and 
later, proposed sites were visited, resulting in the 
selection of a 224 x 100-foot tract on Puritan Aven- 
ue, which was at that time virgin land with respect 
buildings 


man of the Building Committee. which would sup- 


to busine 


Holland named Mr. Sargent chair- 


ervise the construction, and R. H. Morris as chair- 
man of the Finance Committee. Among others on 
the Building Committee was H. E. Conrad who. as 
Secretary, was familiar with future re- 
quirements of the national headquarters. 

Ground was broken July first for the 12.000 
square-foot cinder block building. and the contrac 
tor promised its completion in not more than 120 
days. The Society's new home was planned with 
mintnum upkeep, and maximum comfort and con 
venience in mind, and included a 30-ton ice « apacity 
air-conditioning system, fluorescent lighting, and 
woustical ceilings 

Ihe move-in date was early in November. Con- 
struction proceeded according to schedule, while a 


flurry of activity in the Penobscot offices resulted 


/ 4 


in cataloguing and packing of office records and 
equipment in preparation for the move. Early files 
were indexed for preservation as Society archives 


ASTE had a 


home of its own. Planned with a built-in safety fac- 


At last the move was made, and 


tor, the building was so constructed that if an emer- 
gency arose preventing the Society from maintain- 
ing it profitably, it could be sold for light manu 
facturing, and the initial outlay realized. This 
tremendous business venture justified itself, how- 
ever, when all building bonds, subseribed to by 
ASTE members and chapters, were retired after one 
year, 

Five years ago, membership was 23,000, comparec 
with 37,000 today. Five years ago, chapters num- 
hered 100, compared with 145 today. Five years 
ago, the Research Fund existed only in the minds 
of Society planners. Now it exists in reality, and 
its director and its business occupy space im the 
building. Tue Toot Enxcineer editorial and busi- 
ness staffs, the National Technical Publications 
Committee, Data Sheet Service, and many othe 
services and departments have swallowed up all 
available space and the Headquarters building, once 
deemed more than adequate, is utilized down to the 
the answer. Perhaps another five years will see a 
last square inch. 

The question at the last Semiannual Meeting was 
The future holds 


newer, larger building, built further out from the 


“Where do we grow from here?” 


now congested business areas. One thing alone is 
sure. As the Society grows, so grows its services 


and departments, and so will grow its Headquarters. 
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the next 


Looking into the future is usually the job of 
the fortunetellers and crystal-ball gazers. Their 
foretelling, however, is about as dependable as 
that of the race-track tipster. It is, though, pos- 
sible and necessary for any well-organized and 
successful institution to consider what the future 
may hold, and there are many sound and business- 
like methods of determining this with a fair degree 
of dependability. 


Projecting or forecasting requires the assump- 


tions of certain facts being stable over the entire 


period under consideration. These facts may be 
economic in nature or they may 
deal with management, personnel, 
product, facilities, ete. 

In the case of the ASTE, many 
of the ordinary factors involved 
in forecasting do not necessarily 
apply. There is one factor, how- 
ever, that dominates our situation, 
This is a moral factor and is called 
desire. Whatever our desire is- 
insofar as the destiny of ASTE 
for the next twenty-five years 
that’s what it will be. In other 
words, we can accomplish any- 
thing we want to if we honestly 
and sincerely desire to do so. 

If we so desire, we can double. 
triple or quadruple our member- 
ship in the next twenty-five years. 
If we desire to do so, we can ex- 
pand our services to members and 
industry. The prestige of the So- 
ciety or of the individual member 
can be enhanced to any degree that 
is desired. 

The stable factors involved in 
our forecasting are stated in our 
Constitution and are the purposes for which the 
Society was founded. These purposes as stated are: 

To further the advancement of scientific know!- 
edge in the field of tool engineering. 

To provide the means and methods of applying 
such knowledge in practice and education. 

To promote within said field and through its 
members engage in research, writing, publishing. 
and dissemination of such knowledge. 
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The extent to which these purposes are to be 
developed over the next twenty-five years becomes 
the goal which we desire to achieve. 

Our product is the sum of the purposes for which 
the Society was founded. When we determine the 
hasic elements of our product such as quantity, 
type and kind of material, finish, method of dis 
tribution, advertising and promotion media, and 


methods of merchandising then, and only then 
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can we determine the facilities, the machinery and 
the processes that are necessary to proceed, 

Top priority in the Society's responsibilities is 
its service to members in advancing scientific knowl- 
edge in the field of tool engineering. All of its 
other obligations come about automatically in the 
accomplishment of the foregoing. 

During the next twenty-five years there will be 
a broadly expanded and intensified chapter pro- 
gram wherein members will be given an unprece- 
dented opportunity to increase their knowledge of 
the science of tool engineering, as well as the op- 
portunity for self-improvement in other personal 
attributes. The chapter program will be augmented 
by a finer and more complete service to the mem- 
bership by the greater accomplishments in our 
publishing activities. Tue Toor maga- 
zine will continue its progressive program of im- 
provement, bringing more and more scientific in- 
formation to members, The Technical Paper pro- 
gram will mature into an inexhaustible source of 
technical data unequalled anywhere in the world. 
Part of this wealth of information will be contained 


in the Research Reports which are just now be- 


ginning to blossom forth. The Society’s Technical 
Book publishing activity will create a wealth of 
information in one field which will be of inestimable 
value to engineers, industry and students. 

Convention activities will grow to greater heights 
with the current technical sessions and exhibit fea- 
tures playing a far more important role in making 
the Society’s contributions more effective in industry. 

The challenge in the educational field is almost 
beyond comprehension and the Society will have 
its greatest opportunity during the next twenty- 
five years to make a really great contribution to 
the American way of life and the success of our 
free enterprise system. 

To the individual tool engineer, the next twenty- 
five years will offer interesting and worthwhile 
opportunities, as well as real challenges to his tal- 
ents and ingenuity. Scientific development during 
the next twenty-five years will create multiple prob- 
lems wherein the tool engineer will of necessity be 
forced to exceed his accomplishments of present day 
developments. His objective of the future. like that 
of the past and present. will be ‘A Better Life 
Through Creative Manufacturing.” 


The following men have been nominated by petition as candidates 
for the National Board of Directors. Their names should be consid- 
ered along with those submitted in the Annual Nominating Commit- 


tee’s Report, appearing in THE TOOL ENGINEER for January. 


- EDMUND HOLLINGSWORTH, chairman of the National Program Committee, is president 


those of chairman and delegate. 


of Tools Inc. of Philadelphia. He has held various offices in the Philadelphia chapter, including 
He was chairman of the 1954 Philadelphia ASTE Exposition 
and co-chairman of the Carbide Seminar held at the University of Pennsylvania during the 
exposition. A graduate of Girard College, he attended New York University, is a member of 
AOA, and is president of his community's Civic Association. 


FRANK EDWARD MENARD is president and consulting tool engineer of Frank Menard Mfg. 
Co., Redwood City, Calif., fabricators of small precision dies. A charter member of Santa Clara 
Valley chapter, he has served as chairman of the Constitution and By-laws Committee, the 
Membership Committee, Education Committee, Industry and Education Night Committee, and 
co-chairman of the On-Campus Conference Committee. He has also been vice chairman and 
chapter chairman, national delegate, and alternate. Currently chairman of the Santa Clara 
Valley Engineers Council, Mr. Menard has a rich teaching background. For several years 
instructor of fundamentals of tool engineering and advanced die design for the San Jose 
State College Extension Dept., he last year taught production tooling and advanced die design 
for the University of California, Berkeley. 


CECIL E. CHAPMAN, a past chairman of the Calumet Area chapter, is superintendent of Rail 
Accessories Dept., Inland Steel Co. 
chairman, and is currently chairman of the Indiana Council of Chapters, embracing all state 
chapters and one in Louisville, Ky. Mr. Chapman was also active in the chartering of the local 
ASM chapter, and is a past chairman of this group. Member of the Nationa! Association of 
Foremen, and the Railroad Maintenance of Way Club of Chicago, he has also served on technical 
committees of the American Iron and Steel Institute and American Railway Engineering Asso 
ciation. With a background in metallurgy and tool engineering from the University of Wis- 
consin, Mr. Chapman has authored a number of technical papers. 


Active in his chapter's formation, he was its charter vice 
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Binghamton 
California State Polytech 
Calumet Area 
Columbus ... . 
Denver . 

Detroit... 

Erie 

Fond du Lae . 

Golden Gate .... 
Hamilton District . 
Kalamazoo .... 
Lehigh Valley . 

Litthe Rhody . . 

Long Island... 

Los Angeles .... 
Northern New Jersey 
Paterson 

Portland, Ore. . 
Santa Clara Valley ... 
South Bend |. . 
Springfield, Mass. . . 
‘Tucson 

‘Twin Cities 

Western Reserve ... 
Windsor 
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Permanent Magnets 
Subject of Erie Meeting 


Arlo Israelson spoke to Erie chapter 


. on the subject of permanent magnets 
He discussed some of their uses and 
stated that to date 15,000 to 20,000 
- such applic ations have been discovered 
Principal uses of magnets in automa 
tion are to hold transfer and control 
Alnico, discovered by a Japanese, is one 
of the best-known magnetic materials 
\ new type of ceramic magnet, Mr 
Israelson went on to discuss, can be ; 
demagnetized only by heating. A_ per- 
KALAMAZOO—Pictured at the speaker's table at the annual ladies night dinner are, manent magnet, if not abused, loses its ge hy 
left: Mrs. and Chairman C. A. Elzinga; Reverend Keith L. Hayes, speaker: Program strength at the rate of Mo percent pet 
Chairman and Mrs. Nathan Miller; First Vice Chairman and Mrs. Donald Nantz century. 
—Robert C. Frye Leo B. Weiner 
CHAPTER d vi 
Chem Milling Talk Tucson Discusses Mechanization Is 
At Los Angeles Oxide Cutting Tools Topic at Hamilton 
One hundred seventy members and Tucson heard Edward Kibbitt of the . ; 
guests met at Scully's restaurant to hear Carborundum Company speak on “The Arthur K. Godden, technical repre 
George H. Fox, Jr.. assistant sales man Application of Oxide Cutting Tools. sentative, Bellows I nowmatic Devices of 
ager of Chem Mill Div., Turco Products Mr. Kibbitt drew from his extensive Canada’ aad. dee lared in bie talk “a 
Inc., give an address on “Chem Mill- experience for an interesting and highly titled Pneumatics in Industry ~ that , 
ing.” This first meeting of 1957 also informative lecture on the development what is commenty thought to be = ; 
included a film by the lI S. Coast of high strength sintered oxides and mation” is in reality mechanization, He + 
Guard, “Common Sense Afloat.” The their successful application as cutting defined mechanization as the transfer of ‘ 
speaker was Commander A. M. David tools Blackboard illustrations were skill and effort from man to machines 
son, Public Information Office, United used and a question and answer period and Seay a the transfer of think 
States Coast Guard Gene Grahn followed. C. J. Doubek mG OF Sone through the use of such 
mechanism as the electronic brain, mag 
netic, tape or drum devices. Mr. God 
den stated that what is termed “automa 
tion” in most Canadian industries is 
mechanization of répetitive and stand 
ardized processes for increased produc 
livity, work simplification and cost re 
duction. This is realized by automatic 
equipment he pointed out. Following 
the talk Mr. Godden gave a demonstra 
tion of several pneumatic devices 
At the conclusion of the demonstra 
tion, five new members were presented 
with ASTE pins by Chairman J. A 
Sheldon. 
George Churchill outlined plans for 
the Silver Anniversary meeting for Zone 
5 on March 25. At this special meeting 
Hamilton District will be host to Toron 
ay to, Buffalo, Grand River Valley and 
SOUTH BEND—Shown from left during a plant tour of the Dodge Plant are: Reg Niagara District « hapters Members and 
McIntyre, Don LeMonte, Irvin Warstler, Wilbur Roberts, M jortz, and Dick ladies are invited to participate in this 
Wozniak. —Harold Housewerth program Russ Wilson 
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BINGHAMTON—Observing a half scale model of the Midget Multi-Barrel are, from 
Donald Mosher, president of BMT 
and Glyn Williams, editorial chairman 


: Ted Black, associate editor of THe 
—Giyn Williams 


LITTLE RHODY 


-Three new members welcomed to the chapter were from left 


—Richard Kilbane 


, Francis Murphy, and Roland Labrie 


DETROIT—Pictured at a chapter party are from left 
chairman; Monty Cox, past chapter secretary; Past President Leslie Bellamy; and 


Grant Wilcox, past chapter 


Past Chairmen Andy Carnegie and Wayne Kay —Tony Rogers 


Windsor Hears 
Talk By Louis Polk 


Louis Polk, addressing a joint ASTE 
and Society of Quality Control meeting, 
urged the engineers present to express 
themselves clearly and positively in 
selling the philosophy of abundance as 
essential to both human and _ techno- 
logical progress. 

Building public confidence in tech- 
nical and engineering advancements as 
the servant and not the master of hu- 
man progress, he stated, should be a 
key public interest objective of indus- 
try’s engineering professions. 

Addressing the group as “profession- 
als of productivity,” Mr. Polk said that 
engineers are among the best qualified 
spokesmen for the idea of plenty and 
abundance as a way of life, because 
they know that progress and prosper- 
ity depend on increased productivity of 
more and better things at lower cost. 


Record Attendance 
Denver Plant Tour 


Two hundred members and guests of 
Denver chapter attended the meeting 
held at the C. A. Norgren Co. Chief 
Engineer J. A. Wilson gave an inter- 
estingly illustrated presentation of Nor- 
gren products and their application. A 
plant tour followed which enabled those 
present to view Norgren’s operations. 
Iwo of the company’s most recent 
products, the “Micro-fog Lubrication” 
and the “Spray-lube System” were 
demonstrated. 


Obituaries 


James Allison, Akron, vice president 
and general manager of Sierra Drawn 
Steel Corp. 


George Stephen Kellogg, Potomac, 
self-employed designer, photographic 
and other instruments. Special tribute 
was paid Mr. Kellogg by Potomac 
Chapter for the tireless effort he put 
into photographing the chapter's spe- 
cial program, Industry and Education 


Night. 


Robert Knudson, Rockford, assist- 
ant sales manager of Greenlee Bros. & 
Co.'s special machinery department. 


E. Kenneth Wheat, Mohawk Valley, 
project member of the National Tech- 
nical Publications Committee and chair- 
man of the group that was writing and 
revising sections in the Tool Engineers 
Handbook covering automation and ma- 
terial handling. He was supervisor of 
process research, Remington Arms. 
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members 


on the 


Louis Polk, Dayton, was named di- 
rector and officer of Bendix Aviation. 

Three Binghamton men received pro- 
motions: Frederick S. Everle was ap- 
pointed project engineer in the tool 
engineering department of IBM’s Endi- 
cott plant; James E. Cahill has been 
named industrial and plant engineering 
manager; and Joseph B. Riffanacht 
was appointed assistant manufacturing 
engineer at IBM in Rochester, Minn. 

Carl Schmitz, Chicago, was pro- 
moted to executive vice president of 
the Crane Packing Co. 

H. T. Gates, Twin States, is retiring 
as vice president and factory manager 
from the Fellows Gear Shaper Co. 

Roy G. Mitchell, Detroit, has been 
elected to chairman of the board of 
directors, Eclipse Counterbore Co. 

Roy W. Bailey, Detroit, has been 
elected to president and treasurer of 
Detroit Power Screwdriver Co. 

K. H. Wisby, Tulsa, has been pro- 
moted to field sales manager of the 
Southwestern District for the Coastal 
Abrasives Div., The Carborundum Co. 

George W. Stamm, Pittsburgh, has 
been promoted to general manager of 
sales of the Crucible Steel. 

John H. Locke, Jr., Philadelphia, 
has been promoted to Eastern district 
manager of the John Bath & Co., Ine. 

Samuel D. Conant has been elected 
vice president in charge of sales of 
The Jacobs Mfg. Co. 

A. J. Chandler, Cleveland, has been 
promoted to sales manager of the 


Brush Div. of The Osborn Mfg. Co. 


SPRINGFIELD, MASS.—Officers and 
guest speakers at a recent visit to Spring 
field armory are, seated: Col. D. G. Lud 
lam; Ken Blaisdell, chairman; Col. J. F 
Harlan; Otto von Lossnitzer. Standing 
R. Marquiss; A. Johnson; Lt. Col. R. E. 
Rayle. 
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—A. M. Johnson 


SOUTH BEND—Shown following a plant tour through the Dodge Plant, are from left: 
Carl Phillips, superintendent of machine shop; E. James Nelson, chairman; Carl K 
Shank, general superintendent. —Harold I. Housewerth 


TWIN CITIES—Past chairmen shown at the recent Past Chairmen Night Program 
are: Peter Tobias, Cliff Lofdahl, Wm. Boker, Wally Alberg, Bob Johnson, Francis 
Gruber, Harold Sullivan, and Erik Fasth. A representative of Dow Corning spoke 
on “Silicones in the Metal Industry” at the meeting. —C. P. Gaudette 


ERIE—Richard Banaszek, secretary, and David Schuler, chairman, are trying to 
bring the like poles of two magnets together against their force of repulsion, as Arlo 
Iraelson, chief engineer of Eriez Manufacturing Co., and Eugene Karnes look on. 


—Leo Weiner 
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PORTLAND, ORE.—The executive committee of the chapter, shown above, was erron 
eously identified in the January issue. Pictured from left are the chairmen and their 
committees: Fred D. Mondin, membership; Walter L. Brenneke, editorial and public 
relations; William Simpson, program; Kay Silvon, standards; Edward S. Reilly, second 
vice chairman; Robert C. Erickson, chapter chairman; Prof. Milton C. Sheely, first 
vice chairman; Daniel Melody, delegate; Richard Lyons, treasurer, and Joseph J 


Lomnicki, secretary. 


Portland Plans 
Tour to Oregon State 


Portland members will 
travel to Oregon State College at Cor 
vallis, Ore., eighty-five miles distant, 
on March 9, to hear a leeture by Dean 
George W. Gleeson, of the school of 
engineering and industrial arts, After 
arriving by bus, they will first tour the 
campus engineering facilities and shops 
and then proceed to a hotel for a lunch 
con, with Dean Gleeson speaking. 

Following the business meeting, buses 
will transport the travelers forty miles 
to Kugene, Ore., to view the final Pa 
cific Coast Conference basketball game 
hetween Oregon State and the Univer 
ity of Oregon 

Arrangements at the college have 
heen made by Prof. Milton C. Sheely 
first viee president of Oregon chapter 
who is on the staff of the college, and 
by the program chairman, William F. 
Walter Brenneke 


Tool Plastics Discussed 
At Santa Clara Valley 


kd Bergdahl, representing  Rezolin, 
Ine poke at the January meeting of 
Santa Clara Valley chapter on the topic 
“Tool Plastics Find a Place in Indus 
try.” He discussed the use of plastics 
in the die field, and other industrial 
ipplications. Methods of handling, ae 
curacies possible, and life expectancy 
of the various compounds were tour hed 
upon. A question period followed the 
talk 

After the technical session, Chairman 
William T. Wright presented pins to 
six new members. National Program 
Committeeman James Coulter described 
the coming Silver Anniversary Celebra- 


W.H. Forbes 


tion in Houston, 


WESTERN RESERVE—"The Story of 
Measurement” was included in the pro 
gram on modern inspection and gauging 
practice. Shown from left are: L. A 
Tubero; V. M. Donegan; C. G. Shelly of 
the DoAll Co.; and Ray Beatty, program 
chairman —A. I. Bechtel 


Detroit To Make 
Plant Tour in April 


Ross Kogel, chairman of the carbide 
section, is planning the outstanding 
plant tour of the year for Detroit chap- 
ter on April 27, 1957. Plans have been 
formulated to take the chapter through 
the facilities of The Cincinnati Milling 
and Grinding Machine Co. Arrange- 
ments have been made to leave Detroit 
on Friday, April 26, arriving in Cin- 
cinnati Saturday morning, April 27, to 
tour the plant and return by train Sat- 
urday evening. 

On December 6, the carbide section 
presented a program featuring the 
“how and why” of ceramic tooling. On 
the panel were D. J. Davis, vice presi- 
dent of manufacturing, Ford Motor Co.., 
Roy Jablouski of G.F.’s Metallurgical 
Products Div., and Edward Kibbitt of 
The Carborundum Co. 

Under discussion were the manufac- 
ture and application of ceramic tools. 


Tony Rogers 


Magnesium Tooling Topic 
At Northern New Jersey 


Ned Swayze, assistant mill products 
manager for the Magnesium Div. of 
Dow Chemical Co. presented an ad- 
dress on “The Advantage of Magnesium 
in Tooling Applications.” Mr. Swayze 
discussed the properties, values and 
costs of modern magnesium in relation 
to light metals. A movie. “Treasure 
from the Sea” preceded the discussion. 
Color slides of magnesium tooling 
ipplications and a demonstration of the 
machineability of magnesium were 
presented 


John Cooke 


COLUMBUS—On the slate to be presented for election are, from left: Carl P. Hooge, 


Motch & Merryweather, chairman; James F 


Leonard, treasurer, and Robert E. Snider, 


second vice chairman, both from North American Aviation; Carl J]. Winkleman, Denison 
Engineering Co., secretary; Archer B. Jones, Jeffrey Mfg. Co., first vice chairman; and 


William W. Hudson, The Fred D, Pfening Co., delegate 


—William Hudson 
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“Precision Barrel Finishing” was the 
subject on which Frank Soper and 
Donald Mosher of the BMT Mfg. Corp. 
addressed Binghamton chapter's meet- 
ing An interesting display of machines 
and compounds was on exhibit. 

led Black of Tue Toor ENcineer 
gave a talk on the magazine. 

California State Polytechnic heard 
Edward Kibbit, manager of the sales 
department, Stupalox, speak on “Appli- 
cation of Oxide Cutting Tools” 

“Sounds around Us” was the title of 
Calumet Area’s fourth annual ladies 
night program. J. E. Udell of the Bell 
Telephone Co. used a tape recorder to 
demonstrate magnification of sound. He 
described sound wave form and _ fre- 
quency by means of an oscilloscope, 
and explained the funetions of a tele- 
phone speaker by means of a sectional 
model. Mr. Udell concluded his talk by 
displaying a comparison chart of the 
structure of the ear and telephone. 

William Kennecott, chief engineer, 
Kennametal Inc... spoke to Fond du Lac 
on the latest developments in carbide 
compositions and carbide tool design. 
Mr. Kennecott also discussed bridging 
the gap between metal research and 
application in metal-ecutting shops. 

Golden Gate met on January 16 to 
hear Elmer Hallberg speak on “Dupli- 
cators as Applied to Planers, Shapers 
and Lathes.” Mr. Hallberg has just 
returned from a four-months’ tour of 
Europe where he visited the Swedish 
Machine Tool Builders’ Show. 

In order to acquaint the members of 
Long Island with the possibilities of 
drop forging, Robert Merrill, president, 
Merrill Bros., was invited to the Janu- 
ary theeting. A sound color pre- 


ceded his talk 


LEHIGH VALLEY—Special guest Wal 
ter Zegveld of the Netherlands Embassy, 
second from left, inspects ceramic bit 
held by Speaker James Edge of Sintox 
Chapter Chairman V. Scalese, left, and 
C. Kay, program chairman, look on. 
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PATERSON—William D. Hart, left, from Fairchild Publications, New York, was guest 
speaker at a recent meeting, at which he spoke on “Progress of Tool Engineering 
Throughout Passaic and Bergen Counties."’ Shown with him, from left, are Chairman 
George Fleming, Treasurer William Aucamp, and Program Chairman F. J. England. 
Chairman Fleming presented a report from the public relations chairman on plans for 
the Silver Anniversary program and closed circuit broadcast —C. M. Bazaz 


HAMILTON DISTRICT—Preceding a talk on “Pneumatics in Industry,” members are 
shown examining exhibits. From left they are: William Dawson; C. Bulmer; Speaker 
Arthur K. Godden, Bellows Pneumatic Devices of Canada Ltd.; Clayton Henderson 
Grand River Valley chairman; and Joseph A. Sheldon, chapter chairman 

—Russ Wilson 


CALUMET AREA—Shown at the fourth annual ladies night are, from left: Chairman 
and Mrs. David MacGregor; J. E. Udell, assistant staff supervisor, Bell Telephone Co.; 
Mrs. David Lambie and Vice Chairman Lambie. ~—Michael T. Kulan 
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National 


ASTE 25th Annual Meeting and 
Silver Anniversary will be held 
Saturday, March 23 through 
Thursday, March 28 at the Sham- 
rock-Hilton Hotel, Houston, Texas. 


Cannipe Suscommiter Or National 
SraANDARDS COMMITTEES March 
at 9.30 a.m. and March 12 at 9 a.m 
at Headquarters, Detroit. 


Regional 


Rocky Mountain Chapters May 18, 
Flagstaff, Ariz 


Chapter 


Ann Anson Anea—Mar. 25, 7 
American Legion Post, Saline, Mich. 
Walter McCarthy, Detroit Edison Co., 
on “Uses of Atomic Energy.” In 
stallation of officers with special 
closed-circuit audio broadcast of 
ASTE Silver Anniversary program 


from Houston 


1, 7:30 p.m., dinner 
and dance, American Legion Hall, 
Towson, Md. Installation of officers 


Boston Mar. 14, 6:30 p.m., Normandy 
Koom, Norumbega Park, Newton, 
Mass. Ladies night and installation 
of otheers 


Frontier Mar, 9, 
7:30 Buffalo Launch Club, 
Grand Island, Installation, party and 
dane 


25, 8 p.m., Hotel 
Statler. Special program, Silver 
Anniversary. 


Dernorr Regular Section, Mar. 21 
ladies night, installation of officers 
Carbide Section, Mar. 14, plant tour 
of Cincinnati Milling Co. 
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Eimina—Mar. 25, 7 p.m., Mark Twain 
Hotel. William E. Emerson, manager, 
Mark Twain Hotel, on “Hotel Man- 
aging Problems.” Silver Anniversary 
national hookup. 


Ente —Mar. 25, 6:30 p.m., Boston Store. 
Silver Anniversary installation, style 
show and ladies night 


Fort Wayne--Mar. 25, 6:45 p.m., The 
Hobby Ranch House. Coffee speaker, 
John Thimlar. Ladies night and Sil- 
ver Anniversary national hookup. 


River Vattey—Mar. 1, 8 p.m., 
Shep’s Hall, Galt. “Industrial Dia- 
monds” by J. K. Smit & Son. 


Greater New YorK—Mar. 4, 6:30 p.m., 
New York Times Service Dining Room 
Installation and two speakers. M. R. 
Abacemaro, Markite Corp., “Anal. of 
Speeds, Feeds and Materials.” L. H. 
Wadsworth, Special Control Inst. Co., 
“Ball Bearing Torque Tester.” 


HAMILTON District Mar. 8, 6:30 
p.m., Brant Hotel, Brantford. Geof. 
frey Eyton, production control man 
ager, General Motors Diesel Ltd. on 
“Evolution of Material Handling.” 


Hanreonp- Mar. 4, “Automatic Gag 
ing,” Pratt & Whitney Co., Ine. 


Henprick Hupson-—Mar. 20, Panetta’s 
Restaurant. Joint meeting with 
Schenectady chapter to celebrate 
Silver Anniversary. Report from 
committee forming a student chapter 
at the Hudson Valley Technical In- 
stitute in Troy. 


INDIANAPOLIS—-Mar. 7, 7 p.m., Antlers 
Hotel. Stanley R. Cope, president, 
Acme School of Die Design, on “Tool 
Engineering in General.” Mar. 25, a 
special meeting for members only, 
Boulevard Room, Antlers Hotel. Spe- 
cial program from Houston, 


Lansinc- Mar. 25, 7 p.m., Lansing 
Civie Center. Dinner and closed cir- 
cuit broadcast from Houston. 


Vattey—Mar. 15, 6:30, Hotel 
Traylor, Allentown. Installation of 
officers and short talk on “Skin Div- 
ing.” 


Litrte Ruopy—Mar. 25, 7 p.m., Pilot 
Room, Johnson’s Hummocks. Film of 
Chicago Meeting of 1956 to be shown, 
and participation in program from 
Houston. 


Lone Beacu—Mar. 13, 7:30 p.m., The 
Petroleum Club. “Let’s Get the Low- 
Down,” representative of Eureka 
Tool & Die Co. Installation of officers 
and past chairmen’s night. 


Lone Istanp— Mar. 25, 7:30 p.m., Gar- 
den City Hotel. Fashion show, busi- 
ness meeting, Houston broadcast and 
entertainment, 


Loutsvitte—Mar. 12, 6:30 p.m., L & N 
YMCA Hall. “Gun Drilling,” Madi- 
son Mfg. Co. 


Mapison--Mar. 25, 6:30 p.m., The 
Cuba Club. Dancing, ladies night and 
ASTE program from Houston. 


Mernimack Mar. 7, 6:30 p.m., 
Rex Grille, Lowell. Executive night 
and installation of officers 


Mip-Hupson—Mar. 9, 6 p.m., Beek- 
man Arms, Rheinbeck, N. Y. Ladies 


night and installation of officers. 


Mitwaukee—Mar. 25, 6:30 p.m., Serb 
Memorial Hall. Installation of ofh- 
cers and program of Silver Anniver- 
sary celebration from Houston. 


Monapnock — Mar. 21, 7:15 p.m., 
Kingsbury Machine Tool Corp. cafe- 
teria. Melvin Knapp, metallurgist, 
Brown & Sharpe Mfg. Co., on “Met- 
allurgical Problems in Tool Design.” 


Muskrcon Mar. 25, 6:30 p.m., Doo 
Drop Inn. Ladies night, dinner meet- 
ing, installation of officers and Hous- 
ton Silver Anniversary hookup. 
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NASHVILLE—Mar. 25, 5:30 p.m., Jones 
& Laughlin Steel Co. Lou Webb, gen- 
eral manager of Jones & Laughlin. 
Warehouse tour. 


New Haven—Mar. 25, 6:30 p.m., Hotel 
Silver Anniversary celebra- 
tion from Houston. 


Garde. 


NORTHERN 19, 7 
p.m., U.T.D. Recreation Hall, Athol. 
Talk on “The Story of Measurement.” 


NortHern New Jersey—Mar. 12, 8 
p-m., Essex House Hotel, Newark. 
Annual executive night dinner. D. J. 
Davis, vice president in charge of 
manufacturing, Ford Motor Co., on 
“New Horizons in Manufacturing.” 


OAKLAND County—-Mar. 25, 8 p.m., 
Kingsley Inn. Social evening and 


national hookup. 


OKLAHOMA City-—Mar. 25, 6:30 p.m., 
3400 N. W. 39. Ladies night dinner 


and dance. 


Ozark—Mar. 25, 7:30 p.m., Connor 
Hotel, Joplin. Installation and social 
meeting. 


Prorta—Mar. 5, 6:30 p.m., Pere Mar- 
quette Hotel. “Tooling for Automa- 
tion” by Harry Conn, vice president, 
Scully-Jones & Co, 


PHitapeLpHtA—Mar. 21, 7:45 p.m., En- 
gineers’ Club of Philadelphia. Panel 
discussion on “Shaping & Planing 
with Carbides.” 


Pirrspurcu——-Mar. 1, Gateway Plaza. 
Past Chairmen’s Night and talk by 
James Weaver, manager Westing- 
house East Springfield Works. 

PorTLAND, Ore. Mar. 9, Corvallis, 

Ore., all day; Eugene, Ore., in the 

evening. Caravan buses and cars. 

Dean Gleason, School of Engineer- 

ing, O.S.C. Mar. 25, 6 p.m., Burns 

Restaurant, N.FE. Sandy Blvd. In- 

stallation of officers and Silver An- 

niversary party. 
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Rocuester—Mar. 4, John J. Scherer, 
Kalamazoo Div., New York Air Brake, 
on “Hydraulic Controls on Machine 
Tools.” Installation of officers. 


Rockrorp Mar. 25, 7:45 pam, La 
Hotel Installation of ofh 
cers and Houston Silver Anniversary 
celebration, 


layette 


SAGINAW VALLEY—Mar. 21, installation 
of officers. Scholastic awards. “The 
Handbooks and Their Value to Us,” 
Frank Wilson, ASTE technical direc- 


St. Lours—-Mar. 7, 6:30 p.m., Kings- 
way Hotel. Executive night and in- 
stallation of officers. Mar. 25, spe- 
cial meeting, Kingston Hotel. Silver 
Anniversary celebration. 


SANTA CLARA VaLLeY—Mar. 9, 6 p.m., 
La Rinconada Golf Club, Los Gatos 
Annual ladies night, dinner dance. 
Chairman's annual report and chair- 


man’s pin award. Installation of off 
cers, 


VaLttey—Mar. 12, 6:30 
p.m., John C. Wilson, Thompson 
Grinder Co., on “Crush-Form Grind- 
ing.” Celebration of first anniversary 
with installation of officers. 


Twin States——-Mar. 13, 7 p.m., Adna 
Brown Hotel. George Morin of Jones 
& Lamson Machine Co. on “Tooling 
and Machine Tools for Short-Run 
Work.” Installation of officers. 


Toronto Mar. 6, 7:30) p.m., Oak 
Room, Union Station. Election. 


TRENTON Dectaware VaLLey— Mar. 25, 
8 p.m., Hotel Hildebrecht. 6:30 din- 
ner. Technical film and Silver An- 
niversary celebration. 


Tri-Cities —Mar. 13. 
night. 


Past Chairmen’s 


Twin Cities 
ered Wagon, 


Mar. 6, 5:30 p.m., Cov 
Minneapolis. D. A 
Dobbins, field engineer, Diamonite 
Mfg. Co. on “Ceramics.” 


INIVERSITY OF KANSAS StupENT Cuar 
rer-——Mar. 14, 7 p.m., Fowler Shops 
of University of Kansas 


Cran Stave Stupent Cuarren Mar. 
7, + p.m., Room 203, Mechanies Arts 
Bidg. Regular business meeting and 
discussion of Agathon and party. 


7, 6:30 p.m., for 
dinner. Program at 7:30 p.m. fea- 
tures “The Earth’s Satellite Vehicle” 
by Mr. Williams, the Martin Co. 
Colored slides, and a film on U, S. 


Navy's Viking Rocket. 


Winpsor—Mar. 25, 7:30 p.m., Caboto 


Hall, sponsored by Border Tool & 
Die. Installation of officers and Sil- 
ver Anniversary hookup. 


Worcester—-Mar. 5, 6:30 Put- 
nam-Thurston’s Restaurant. “Abra- 
sive Tumbling,” Maleolm M. Maynes, 
Norton Co. 


Position Wanted 


AGGRESSIVE INDUSTRIAL SALES 
ENGINEER—age 33, married, college 
graduate, 7 years’ industrial sales, cut 
ting tools and abrasives, close asso 
ciation with industrial distributors, 
with following in Eastern, Central and 
Northwestern Ohio, desires affiliation 
with reputable manufacturer of manu 
facturer's agent with highest quality 
lines. ASTE ber, Columbus, Ohio. 
Write to: Box 095, News Dept., The 
Tool Engineer, 10700 Puritan Ave., De 
troit 38, Mich 


Position 


Available 


CARBIDE SALESMAN—Excellent op 
portunities available in Chicago, 
Cleveland, Buffalo, Milwaukee, Phila 
delphia, Indianapolis and Boston areas 
with manufacturer of top quality car 
bides. Salary, incentive, expenses 
Write to: Box 093, News Dept., The 
Tool Engineer, 10700 Puritan Ave., De 
troit 38 Mich 


Technical Papers Made Available 


In order to fill the many requests made by our 
readers for separately-bound copies of numbered 
technical papers presented at the Convention, a mail 
order form appears on page 454. 
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Turret Drill | 


increases production 


200% at 
J. & S. Carburetor Co., 


Dallas 


Here is a “before and after” story which indicates 
Burgmaster’s great ability to increase production, 
save time, reduce operator fatigue, and improve 
accuracy and quality of work. 
This experience is one of many. If you have a P 
job requiring multiple operations (drilling, reaming, 
tapping, counter-boring, etc.), this can be accom- 
plished in one setup, with one operator, automat- 
ically with a Burgmaster. 


This part, shown in production plant photo, is die cast Vaporizer head (BI112 mild steel) work performed on 
zinc 600 regulator body. Four tapping, one core drilling the circumference and consists of center drill, 2-step drill, 
operations are performed in one setup, using indexing drill and chamfer, drill and tap. Work done in one setup 
fixture. Production, 32 parts per hour. Rejections, less on indexing fixture. Production, 17 per hour. Tolerances, 
than Y, of 1%. No comparative data available as machine 001” in size, .005” in depth. Production increased 200%. 
was purchased for this operation. Rejections decrease from 4% to less than % of 1%. Six 

drill press, two turret lathe operations were eliminated. 


For complete information, write Dept. TE-3 


BURG TOOL 


Manufacturing Company, Inc, 
15001 South Figueroa Street, Gardena, California 


RIDGEWOOD.N @ CLEVELAND e@ DETROIT e@ CHICAGO SAN LEANDRO, CALIF 
(In HOUSTON, see WESSENDORFF-NELMS CO.) 
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FAST, SEMIAUTOMATIC WELDING PROCESS 
INTRODUCES SPECIAL TECHNIQUES AND EQUIPMENT 


Welding from any position at fast 
speeds with high-quality results is a 
complished with a new are welding 
process utilizing a continuously fed wire 
electrode which is magnetically coated 
with flux and shielded in a gas atmos 
phere. This new semiautomatic metal 
are welding process, called Unionare 
was developed by Linde Air Products 
Co. It uses a continuously fed bare 
wire, powdered magnetic flux and car 
bon dioxide gas. The bare wire elec- 
trode, made of copper coated mild ear 


Drawing of torch nozzle shows details 
of its design and function. 


FLUE AND GAS 


FLUX AOMERES 
TO THE wire 


ao 
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bon steel rod, is fed from a 300-Ib 
capacity pack through a flexible tube to 
the torch. Once started, the welding is 
continued to suit the operator's require 
ments. It is not necessary to stop to 
change electrodes, or to make a joint 
\ spec ial Pay-Off Pak, which keeps the 
wire covered and clean, is supported 
and rotated on a motor-driven turntable 
controlled so that wire tension at the 
feed roll is minimized 

Magnetizable flux is fed from a dis 
penser through a flexible tube to the 
torch in precisely measured amounts in 
proportion to the amount of wire that is 
being fed. While the usual flux-to-wire 
ratio is between “, to Y% Ib of flux per 
pound of wire, the dispenser can be ad 
justed to feed different ratios. This pre 
determined ratio is automatically main 
tained regardless of the rate of wire 
feed, 

The flux is fluidized at the dispenser 
in a stream of welding grade carbon 
dioxide gas which is regulated as to 
pressure and flow and carries the flux to 
the torch suspended in the gas stream 

At the torch nozzle, the magnetic 
field created by electric current passing 
through the wire magnetizes and at 
tracts the flux to the wire as a coating 
Melted flux 
together with the shielding gas, stabi- 


as it is fed into the are 


lizes the are and the stream of molten 
metal passing through it to the puddle 
and protects the puddle from atmos 


pheric contamination. Melting flux also 


\ 


As operator pushes the 2-way control 
switch on the Unionare torch handle, 
welding wire and flux issue simultane- 
ously from the torch nozzle. 


Drawing shows main points of hopper 
which feeds the equipment. This pow- 
der dispenser hoids 25 tb of powder; 
mally an 8-hour supply. The easily 
1 dial indicates the flux-to-wire 
ratio. Flux feed rate is adjusted by the 
operator by rotating the hopper. 
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refines the molten metal by deoxidation; 
provides desired control of weld con- 
tour by its effect on surface tension 
and provides desired cooling rate of the 
weld metal by its blanketing and in 
ulating action 

Are characteristics are ote 
those of covered electrode we Iding Ke 
sultant weld has a penetration of from 
“46 to Vy in. as opposed to the normal 
6 in. penetration achieved by conven 
tional processes. Ordinarily metal trans 


fer is spray type and spatter is mini 


mized, and that small amount of spatter 
can be readily removed by wiping or 
light brushing. On cooling, slag begins 
to rise of its own accord leaving a clean, 
smooth weld seam. 

Welds produced by Unionare easily 
meet radiographic requirements set 


forth in ASME boiler and pressure ves- 


sel code. Fillet, butt and plug welds, 


as well as steel casting repairs show 
consistently high radiographic quality. 
For test purposes all plate used had nor- 
mal mill seale or rust, and joint edges 


_PULLMORE 


MULTIPLE-DISC 
CLUTCHES 


ROCKFORD Clutch Division BORG-WARNER 


PROVIDE 
HIGH TORQUE -- LOW 


ENGAGING PRESSURE 
discs provide hish for This 


capacity and efficient lever design en- Handy Bulletin 
HIGH TORQUE) ables light engaging pressure. Discs 
are accurately made from special j 
WIGH-RATIO LIVERS clutch-dise materials and are tested for 
flatness. Made in single and double 
[Positive and POWER TAKE- 


types, for operation in oil of dry, 


: OFFS. Contains diagrams 
PRECISION BUILT ] PULLMORE clutches have capacities of unique applications. 
from 1 to 9O HP. at SOO R.P.M. They 


LONG WEAR LIFE] handle loads of much greater than 


tated capacity, when operated at 


Heavy Duty 
Spring Loaded 


(Single 
or 
Double) 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Shows typical 
installations of 
ROCKFORD 
CLUTCHES 


Furnishes ca- 
pacity tables, 
dimensions and 
complete speci- 
fications, 


1329 Eighteenth Ave., Rockford, Ill, USA. 


Export Sales Borg-Warner International Se 
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Wabash, Chicago 3, tH. Reducers 


Slag rises from the weld as it cools. 
This characteristic avoids need for pre- 
weld cleaning of the plate and reduces 
postweld cleaning time. 


were prepared by oxygen cutting. There 


was no preweld preparation of the joint 
such as grinding or wire brushing. 
Examination of quality of multilayer 
welds showed typical mechanical prop 
erties to include a yield strength of 
66,000 psi, ultimate tensile strength of 


78,000 psi, elongation of 28 percent in 


2 in., and a weld hardness of 78 to 85 


Re+. 

An electronic control unit serves to 
regulate sequence of starting and stop 
ping the flow of current, wire, flux and 
gas, as well as maintaining proper weld- 
ing conditions. 

Rate of deposits by the 
Unionare method is 50 to 100 percent 
greater than that conventionally ob- 
tained on most common downhand weld- 
ing applications. In vertical and over- 


head positions, deposition rate is two 


welding 


to three times as great as that of covered 
electrode welding. 


In practical applications, the proc- 


ess can be used to weld across gaps 


and along seams containing moderate 
amounts of rust, scale and moisture 


without any effect on weld soundness 


Welding techniques used with Union- 
are are comparable to those employed 
with conventional electrodes 


SPEEDY TEMPLATE TURNOUT 
BY TAPE FED UNITS 
Tape programming has been success 


fully adapted to template production. 
The system for batch production con- 


sists of coordinates of the points of 
change around the periphery of the 
workpiece, and the type or shape of 
curve to be generated between, is trans- 


formed through a teletypewriter into a 


series of punched holes on paper tele- 
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printer tape and are used as the pri- 
mary information input to a digital 
computer, 

Path the cutter must traverse to pro- 
duce a workpiece of given shape and 
size is calculated by a computer. The 
computed information is then recorded 
on a Magnetic tape as a series of control 
puses, and the tape played back on a 
control unit which is connected to the 
machine tool. Control pulses thus trans- 
mitted operate the separate tool slides 
in the appropriate manner and cause 
the cutting head to machine the tem- 
plate to the required shape. 

The prototype template making ma- 
chine, designed and produced by Fer- 
ranti Ltd. of Edinburgh, Scotland, was 
shown at the Exhibition of the Society 
of British Aircraft Constructors. Fer- 
ranti also designed the system as a 
whole. Equipment consists of a fixed 
worktable spanned by a bridge unit 
carrying the cutting head. The bridge 
unit is free to travel along the length 
of the worktable while the cutting head 
can be ‘traversed across the width of the 
worktable. 


SPECIAL DRILLING SETUP 
NETS TIME ECONOMY 


Thirty-four holes are drilled simulta- 
neously in two passes to provide 68 holes 
drilled at a 45 deg angle in a circular 
pattern in a cast iron gas burner. Hole 


in. 


diameter is 

Air actuated clamping fixture on an 
index table is loaded by the operator. 
The drill head is fed automatically, 
drills being gear driven into and out of 
the burner by cam feed electrical con- 
trol. When drills retract, the operator 


indexes the part to drill remaining half 
of the circle. After the second pass the 
fixture is unloaded. Up to 135 burners 
per hour have been drilled in this man- 
ner using a Zagar radial drilling unit. 
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POWDER CORE TRANSFORMER 
ALLOWS FAST HARDENING 


Induction heaters incorporating pow- 
der core output transformers have pro- 
vided means for a new method of fast 
induction hardening. A special problem 
in hardening points up an advantage of 
the process 

In the spring shackle bolt shown in 
the photograph, the knurl was to be 
hardened to a depth of approximately 
0.012 in. while the shank adjacent to 
the knurl and the shank under the 
knurl were not to be heated. The pin 
itself is driven into a hardened spring, 
and the knurl must be hard to penetrate 
and hold. The head must remain soft to 
take the blow of 
shattering 


pounding without 
Ordinarily, minimum time 


HARDEN TO OI5 DEEP 


DO NOT HEAT DO NOT HEAT © 


lengths required for induction heating 
would allow the shank to be heated 
unless it were sprayed with a stream 
of water. 

By using a type of ultra fast induc- 
tion heater made by Radio Frequency 
Co., the operation was accomplished in 
l49 sec on a 10 kw machine. Because 
of the speed of the operation, no quench- 
ing is necessary. Residual cold of the 


Production 


UP 
at NORTHROP 


KNU-VISE clamps help cut drilling time 


Wherever fast, positive material hold- 
ing isrequired—Knu-Vise toggle-action 
clamps are helping manufacturers do 


a better job. 


Model HS-400 


A 


One application is shown above. This time Knu-Vise clamps are in 


use on a special fixture developed by Northrop Aircraft engineers 


for simultaneous drilling of seven rocket pod orifice holes for the 


Northrop F-89 Scorpion. Drilling time has been reduced from 10 


hours to 45 minutes—including set-up time. 


REMEMBER— if you have a holding problem—Lapeer Mfg. Co. 


offers a wide range of hand, air and oil operated clamps to increase 


efficiency and lower costs. Our catalog contains complete informa- 


tion. Write for your copy today. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


3053 DAVISON ROAD 


WESTERN DIVISION: 422 Magnclia. Glendale. Calitorna 


LAPEER, MICHIGAN 


CANADIAN DIVISION Higginson Engr. Hamilton Ontario 
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pin prevents its heating and only the 
knurl is heated and hardened 
Theoretical output is approximately 
10 units per hour. In practice, 3500 
units per hour are easily processed 
The operator only pushes the pin into 
the coil where it automatically turns on 


the machine for '4 see. and removes it 


AUTOMATIC ANODIZING 
NETS ECONOMY 


Aluminum parts are automatically 
anodized at Douglas Aireraft Co. with 
equipment powered by a germanium 
rectifier. The General Electric 3000 
amp-50 v rectifier, shown at the far end 
of the tank, is equipped with a special 
control that starts the anodizing cycle 


under constant current conditions and 


- 


ARMSTRONG 


WRENCHES 


limits current flow until the anodic film 
builds up. At desired voltage, the unit 


switches to automatic voltage control 


until the process has been completed. 
Entire cycle is adjustable and automat- 
The setup has resulted in savings 


in time, manpower, space, materials 


and electric power 


FORSEES CLIMB 
IN TITANIUM APPLICATIONS 


Titanium, developed primarily for 


defense needs, will have numerous ad- 
ditional uses in civilian industry within 


five years according to Dr. Ronald L. 
Carmichael, economist at Battelle Insti- 
tute, writing in Battelle Technical Re- 
view, Although at present the cost is 


relatively high, this can be expected to 


drop as producers and consumers gain 
experience with the metal. Within the 
next five years, he predicts titanium 


Choose Your Wrenches as | prope 
you do your friends--for life chemical and proces 


Specify ARMSTRONG Wrenches for lifetime service, Most applications of the metal are 
for finely balanced tools that feel right in the hand made to take advantage of its corrosion 
ind make work easier, faster and less fatiguing 
ARMSTRONG Wrenches generally are longer for resistance quality, its high strength-to 
nize give greater leverage Accurately milled or weight ratio, or its abrasion resistance 
broached openings give the proper clearance. They In addition, because it is resistive to 
ire safe wrenches because they a stro eyond nee j 

re strong | nd need many corrosive solvents, titanium does 

Drop forged and machined from | gh tensile carbon . H 

or lloy tool stes ARMSTRONG Wrenches not contaminate materials coming into 
are heat treated, tempered and tested to an exact bal contact with it. It is estimated that from 


ance of toughness, hardness and tensile strengt ‘ c : ; 

oi ar 1 tensile strength. Each 50 to 100 different applications of ti 

is beautiful in finwh and line, is a quality tool to be . 

proudly possessed by any mechanic—or certain to . tanium already have been made in pro- 
» lift” to any assembly line. Buy wrenches which totype products for nonmilitary uses. 

carry the trade marks HI-TEN or ARMALOY. On Among titanium’s shortcomings, be- 

carbon or alloy steel wrenches these trade marks are 


your guarantee of lifetime qualit 


ARMSTRONG BROS. TOOL co. 
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sheet, rods and bars should sell at one- 
third to one-half of current prices. By 


then, because of its superior properties, 


for many uses in chemical and process 


sides its present high cost. are its poor 


resistance to certain powerful reducing 


WRITE FOR CATALOG 


agents, lack of availability in certain 
forms, difficulty in welding certain al- 
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w averase CHICAGO 
as loys, problems of galling (which is pre- 


ventable), and high scrap loss due to 
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mexperience of the fabricators. Dr. 
Carmichael feels that most of these 
shortcomings should be overcome as 
research continues and as users of titan- 
ium gain experience with it. 
Government policy now permits th 
tanium producers to channel up to 10 
percent of their mill products into 
nondefense end uses. This situation 
provides incentive to find civilian appli- 
cation for the metal, which, in turn, 


leads to increased research. 


PROGRESSIVE HARDENING 
WITH HIGH FREQUENCY HEAT 


Uniform hardening of mill length 
shafting to specified hardness and depth 
is achieved by efficient application of 
high frequency induction heating. 
The Thermatool progressive rod hard- 
ening mill, designed and built by New 
Rochelle Tool Corp., hardens carbon 
steel rods up to 4 in. in diameter and 
10 ft and longer in length, without dis- 
tortion. Work is carried on continuously 
with push button simplicity 

The mill has a skewed roll arrange- 
ment driven by two | hp variable speed 
motors. Design permits the feed rate 


Closeup view of induction heating see- 
tion of the progressive rod hardening 
mill. Drum shaped unit surrounding 
the coil is a water quenching spray fed 
by the pipe at the left. 


and rotation speed of the rods to be 
adjusted independently. Feed rate, ro 
tation speed and amount of power de- 
termine depth and degree of hardness 
obtained in the steel rods. 

The induction coil, through which the 
steel rod passes in the continuous hard- 
ening process, is energized by a 50 kw. 
9600 cycle motor generator, Production 
rates vary according to rod diameter. 
hardness, depth of hardness and amount 
of power used. For example, hardening 
rods to 60 Re to a depth of 0.060 to 
0.250 in., production speeds are approx- 
imately 1% in. at a rate of 50 ipm, 154 
in. at 10 ipm, 3 in. at 4 ipm, or 4 in. at 
3 ipm. 
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Single frame from a high speed movie of an imploding televi- 
sion picture tube—a critical instant seen in relation to what pre- 
ceded and followed during a spread-out fraction of a second. 


Ever see a really 


high speed movie ? 


It's something to see—a one-second swipe of a cutting tool 
spread out to three minutes on the screen! Seeing a cam that is 
really turning at 500 RPM (and behaving that way) as though it 
were turning at 3 RPM! Studying the action of explosions, weld- 


ing bead deposition, forging ... all slowed as much as 200 times 
from normal. 

We've put together a movie on the Kodak High Speed Camera 
that will show you what high speed movies can do, It will also 
give you some ideas on how you might put high speed movies to 
work solving your own design, production, and performance 
problems that involve high speed mechanical action or fluid flow. 
To arrange for a showing to company groups of the 16mm sound 
movie, “Magnifying Time,” write: 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-193 
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How Reduce 
Tooling Automatics with 
Cast Alloy 


TANTUNG is a natural for single point and form tools 
for automatics, particularly on short runs. It is an exclu- 
sive chill cast alloy containing carbides of tungsten, 
tantalum and columbium—has high red hardness . . . low 
coefficient of friction . . . and high transverse rupture 
strength. It offers these cost-saving advantages: 


1. Lower Grinding Cost. Tantung is easy to grind 
straight or to form. You do not need diamond wheels. 
Aluminum oxide wheels, such as used for hardened steel, « 
are suitable. This feature effects major savings over car- 
bide tools for short runs. 


2. Lower Tool Cost. Tantung is available in solid tool 
bits, permitting —— more regrinds than are possible 
with a brazed tip tool. 


3. Higher Production. Tantung permits cutting speeds 
at least 50% higher—and up to 100% higher—than those 
possible with high speed steel. 


4. More Efficient at Moderate Speeds. Tantung tools 
operate successfully at speeds too slow for efficient use 
of carbide and too high for HSS. They are ideal on mul- 
tiple tooling setups where surface speeds of one or more 
operations fall below the carbide cutting range. 


5. Available Cast-to-Form. By specifying preformed 


Tantung, you reduce grinding costs and secure longer 
tool life. 


Whenever you are tooling automatics, 
it pays to keep Tantung in mind. 


SEND FOR FREE BOOKLET: 


‘Where and How to Use Tantung’’, a new booklet just off the 
press, gives complete information about Tantung—describes its 


characteristics . . . tells how to grind and braze it . . . explains the 
cost-saving advantages of specifying it cast-to-form . . . shows cut- 
ting speed ranges . . . describes multiple tooling setups . . . shows 


how it gets more work out of older machine tools that can’t handle 
carbides. Send for your free copy, without obligation. 


Corporation 


870 Market Street, Waukegan, Iilinois 
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Dual-Spindle Lathe 


Designed to allow turning of both 
large and small-diameter work, this 
dual-spindle lathe serves as two ma- 
chines in one. Upper spindle of the 
lathe provides an over-the-bed swing 
of 60 in. and the lower spindle provides 
a swing of 40 in. The two spindles are 
positioned for convenience of operation; 
point of contact between work and tool 
is always within sight and convenient 
reach of the operator. 


Various drives may be engaged or 
disengaged quickly under protection of 


a mechanical safety-interlock arrange- 
ment which prevents machine-damag- 
ing movements. Work can be held sta 
tionary between the upper spindles 
while an attachment, mounted on the 
carriage, performs milling or grinding 
operations throughout the entire length 
of carriage travel 

The lathe is built to support 15 tons 
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between centers. Beds may be had in 
any required length, and in one piece 
up to 35 ft between centers. All stand 
ard attachments are available and ap 
plicable. 

The Boye & Emmes Machine Tool 
Co., 81 Caldwell Dr., Cincinnati 16 
Ohio. T-3-1951 


Wet Abrasive 
Cutting Unit 


Model 481 wet abrasive oscillating 
cutting machine cuts large-diameter 
bar stock, tubing and other shapes in 
ferrous and nonferrous metals. 

Equipped with a 26-in. diam abrasive 
cutting wheel, it will cut practically 
any metal within its capacity of 8 in 
square solids with a minimum of burr 
Wheel feed and work clamps are 
hydraulically operated; the work bar 
is hand fed. 

Main bed of the unit is made of heavi 
ly ribbed and welded steel and is con 
structed with a self-draining coolant 
collector. Spindle is mounted in sep 
arate housing, which is adjustable for 
accurate alignment 

Motor mounting and connection is 
such that there is no belt tension load 
on the motor bearings. Any desired 
degree of tension can be applied to the 
belts and maintained regardless of 
amount of load imposed by the cut 
ting wheel 

The oscillating unit is power driven 
by a l-hp geared head motor, at a 
constant speed. The wheel arm is 
mounted on an oscillator link mech 
anism, causing the abrasive wheel to 
move back and forth across the work 
piece at the same time that it is fed 
hivdraulieally through the workpiece 
The wheel guard is permanently fixed 
to the bed of the machine and entirely 


encloses the wheel except for openings 
on either end for entry of work. 

The Model 481 is furnished with a 
25-hp, 1800-rpm, totally enclosed, fan 
cooled motor to drive the abrasive 
wheel. Drive from the motor to the 
spindle is through multiple V-belts, 

Campbell Machine Div., American 
Chain & Cable Co., Inc., Bridgeport 2, 
Conn T-3-1952 


Automatic Bar Feeder 


Three sections of this automatic bar 
feeder include a hopper, a transfer 
table and a V-roll conveyor. The hop- 
per (at right in the illustration) is de 
signed to receive 10,000-lb bundles of 
2 in. diam x 20 ft long round steel 
bars or tubes from an overhead crane 
The table (center), consisting of cross 
chain conveyors mounted on steel sup 
ports, transfers and meters the bars or 
tubes from hopper to the V-roll (left) 
which feeds the bars or tubes to the cut 
off machine or a furnace 

Feed to the cutoff machine is at a 
specified rate of speed. When the rear 
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» DUPLICATE HOLES 


WITH THE WALES 
FABRICATOR-DUPLICATOR 


PUNCH ACCURATE HOLES FROM ANY MASTER TEMPLATE! 


Holes in the template, mounted on the Duplicator, are auto- 
matically precision punched in the work piece . . . which is 
mounted on the Fabricator. Any size or shape hole within the 
limits of 344” dia. can be 
handled on a quick change 
basis. Punch die 
changes are made in sec 
onds so that patterns with 


and 


various size holes can be 
duplicated at high speed 
This equipment is a com 


plete punching shop in it- 
self... fast... accurate .. 
priced within 
the reach of any shop. 


rugged and 


See us at IRE show, New York 
Booth 4010—March 18-21 


WALES MOBILE FIELD UNITS 


We ll bring the Fabricator 
Duplicator right to your door 
for a demonstration 

Ask for details, 


SEND FOR BULLETIN NO. 268 


Time studies, specifications 


illustrations etc., are all 


yours for the asking 


AKRON, NEW YORK 
WALES-STREPPIT OF CANADA LTD., HAMTON, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-196 


end of the bar approaches the cutoff 
unit, a flag signals the conveyor’s es- 
capement fingers and the next bar is de- 
livered immediately back of the pre- 
ceding bar. As a result, operation at 
full capacity is continuous. 


23501 Hoover Rd Van 
T-3-1961 


Spurgeon Co... 


Dyke, Mich 


USE READER SERVICE CARD ON PACE 
233 TO KEQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Ca ride Routers 


Precision ground to close tolerances 
these solid carbide routers are suitable 
for use on abrasive materials such as 


plastics, bakelite, die castings, copper. 


fiber, bronze, brass, aluminum, hard 
wood, hard rubber, et 

A full range of standard sizes are 
available in all designs, such as single 


straight flute, right-hand spiral, single 
left-hand spiral, two-flute straight, two 
flute left-hand three-flute 
left-hand spiral. Special requirements 


spiral and 
can be fulfilled upon application 
The Atrax Co., Newington, Conn 


T-3-1962 


Automatic 
Casting Machine 
Both heavy and light nonferrous 


metals can be handled in this continu- 
and 
suitable for 


ous casting machine. Compact 
simple to operate, it is 
casting a wide variety of shapes varying 
from either solid or holiow round ex 
billets to 


mill cakes and slabs. The machines are 


trusion rectangular rolling 
capable of producing billet sizes from 


3 to 20 in. diameter and larger. A spe- 
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cial control system 
allows a single machine operator to be 
responsible for the 
as 20 multiple strands simultaneously 


Less than 1 percent of the metal is lost 


automatic flow 


casting of as many 


in the form of gate on top of the ingot 
The equipment can be arranged for 
either 


continuous or semicontinuous 


operation. Semicontinuous machines 
can produce multiple strands up to 25 
ft length. 

The machines can handle practically 
all nonferrous metals and alloys, includ- 
nickel, zine and 


metal is fed 


ing aluminum, copper, 


their alloys. Molten into 


the molds under automatic flow control, 


maintaining a rate equivalent to the 


rate at which the solidifying castings 
Short mold lengths 
and high thermal conductivity facilitate 
rapid solidification of the metal. Molds, 


made of a special alloy, are 


move downward 


internally 
cooled by water circulation. 
Lobeck Casting Processes Ine., 114 
KE. 32nd St.. New York 16, N. Y. 
T-3-1971 


Diamond Cut-off Saw 


\ segmented cut-off saw 
carbide matrix, 
sawing plastics, 

Mycalex and 
abrasive materials while 
heat 
occasioned by such sawing. 

The blade, the 712C, cut 1% in. thick 
laminated Fibreglass at the rate of 1 ft 


diamond 
with heat-resisting 
was developed for 
laminated Fibreglass, 
other hard and 
and wear 


withstanding frictional 


yeu 


tremendous savings 
high production — 
- uniformity of finish 


Savings on deburring, descaling, grinding, polishing, coloring and 
surface improvement by Roto-Finish barrel finishing processes are 
tremendous. Expensive hand finishing can be eliminated. 


Results Guaranteed ! 
to Roto-Finish. Roto-Finish § 
you before you buy 


Send samples of finished and unfinished parts 

Sample Processing Laboratories will prove to 
that Roto-Finishing will give you the results you 
want. Furthermore, Roto-Finish guarantees to produce the same 
results in your plant that are achieved in sample processing. 


Let Us Help You with Your Problems 


ened P.O. Box 988 


Ph Fi 3- 
3726 Milham Rd., Kalamazoo, Mich. one Fl 3-5578 
FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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Accurate, Rapid 
Countersink Gaging! 


Simple, 
direct 

reading at 
a glance 


This gage is an accurate high- 
precision instrument which re- 
quires no special skill or 
technique to use. The scale 
reading is direct with large 
005” divisions, can easily be 
read within .001” tolerance. 
Made of HSS, in satin finish. 


Set includes Calibration Block and 
handy Contour Gage for monitor 
ing countersink drilling 


Trulok set is packaged in 
handsome, rugged, lined case. 


National Distributors 


EH. S7AL co. 


The TRULOK is manufac- 
tured by TRIO PRODUCTS 
exclusively for 


351 S. Atlantic Bivd., Los Angeles, Cal. 
AN. 3-3877 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-197-2 
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per 20) sec 


at 3500 rpm, without ap- 
preciable wear. 


drills 
also are successfully used on plastics 
and laminates. Half-inch diameter holes 
have been drilled in 1% in. thick lami- 
at 3500 rpm. 
Mounted diamond points and DIT 
type diamond wheels mill and groove 
the same materials at high speed. All 
operations are run wet with water as the 
coolant 
Starlite 


Market Sts., 


Hollow-center diamond core 


nated Fibreglass in 4 sec 


Industries Ine 58th and 
Philadelphia 39, Pa. 
T-3-1981 


Threading Tool 


This tandem style tap, called the 
Unipass, produces Acme threads of 10 
to 30 deg included angle in a single pass 
in nuts 3 to 5 times as long as the thread 
diameter. 

Roughing section of the tool has a 
thread with an included angle as great 
as 50 deg. With this design, threads 
can be 
wide flat 
sulting in free-cutting characteristics. 
There is no risk of breakage by exces- 
sive torque or chip loading. 


relieved effectively and the 


Acme crest is absent, re- 


The Hardest, 
Longest Wearing, 
Most Accurate 
Gage Blocks 
Made 


CROBLOX * 
costs only $895 


CROBLOX 
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A full 62 Block Set of 
000008 


“Laboratory Master’ 
000001” 
Ilustrated $1850 


CROBLOX 


(Solid Chrome Carbide) 


In precision manufacturing it is 
vitally important that the original 
accuracy of gage blocks be 
permanent. Ordinary steel blocks, 
as the result of natural wear, 
inevitably become unreliable, 
resulting in imperfect production. 
Frequently this means heavy 
monetary loss. 

Steel blocks cost less to buy, but 
naturally their useful life is 

many times shorter than the 
diamond-hard Croblox. Webber 
Croblox will last from 

twenty to fifty times longer than 
standard steel. You can be 

sure of production accuracy year 
after year, 

In the long run, CROBLOX, 

based on length of service, are 
the lowest price gage 

blocks money can buy. 

Would you like more information 
“T about CROBLOX? Just drop us 

a line and we'll send it at once. 


12908 Triskett Rd. Cleveland 11,Ohie 


LARGEST EXCLUSIVE MANUFACTURER OF PRECISION GAGE BLOCKS 


USE FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-198 


The last few threads on the rough- 
ing section function as a guide to the 


leads in the Aeme finishing section. 
This finishing section corrects the angles 
and brings the thread up to size. 

Because the starting threads serve as 
a pilot, leadscrew equipment is un- 
necessary while work may be done by 
unskilled operators. There is no need 
for reaming and thread tolerances are 
maintained on the starting threads of 
the nut. 

Regal Div., Beloit Tool Corp., Beloit. 
Wis. T-3-1982 


Centering Device 


One-piece battery-powered center- 
finding device fits into a lathe chuck, 
drill press, jig bore or other machine 
and enables the operator to locate blue- 
print coordinates of the workpiece to 
an accuracy of 0.0003. 

The unit, called the Wiggler, has a 
battery-powered electrical contact that 


lights a bulb continuously when the 
work is properly positioned. 

It is made of noncorrosive material 
that will not rust and provides long 
life. Standard batteries are used, and 
construction of the unit makes changes 
simple 

Armand Products, In 
rill Ave., Columbus, Ohio 


20 West Mor 
T-3-1983 


High-Speed Milling Unit 


High-speed automatic milling ma- 
chines, suitable for slicing and dicing 
Germanium ingots for transistor manu- 
facture, are of the rise-and-fall spindle 
type with speeds up to 10,000 rpm. 
Automatic mist lubrication system is 
provided for spindle bearings and anti- 
friction overarm type arbor support 
Diamond-impregnated sawing disks up 
to 8-in. diameter can be accommodated 
Automatic transverse feed of 6 in., ad- 


justable in increments from 0.001 to 
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0.085 in., is synchronized with automa- 
tic pneumatic feeds of spindle head and 
table for high-speed continuous slicing 
eyeles. All 
Motors and 
precision-balanced to avoid vibration, 
Made by W. H. Nichols Co.  Dis- 
tributed by The Robert FE. Morris Co., 
West Hartford 7, Conn. T-3-1991 


feeds are air actuated. 


all rotating members are 


USE READER SERVICE CARD ON PAGE 
233 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Boring Unit 


Model C-4 precision borer, called the 
Hydro-Borer, achieves tolerance of + 
0.003 in. and finishes to 30 microinches. 
Model can be 


iny type of base, its pre- 


Bee ause the 
mounted on 


cision boring ability can be built into 
Fixtures can be 
mounted directly on the face, 90 deg 
to the spindle. 


production setups 
An automatic trip and 
spindle return are furnished as optional 
equipment. 

Spidle diameter is 1'4 in. with a #2 
Morse taper. The taper can be supplied 
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either concentric or eccentric. Eccentric 
taper permits increasing bore diameter 
a total of 0.014 in. in increments of 
0.001 without resetting the tool bit 
Feed, through a patented principle 
of oil displacement, is available in one 
of two ranges: either 0,002 to 0.004 in. 
or 0.0035 to 0.007 in. 


direction by reversing rotation and has 


It feeds in either 


an adjustable stop in either direction 
The oil reservoir is cast integrally with 
the main housing 

Bros. & Co., 


Creenlee 


Rockford, 
T-3-1992 


Illinois. 


Hole Locating Attachment 


Used in standard punch presses, with 
standard punches, the Lo-Ka-Tor locates 
and punches holes without the use ol 
stops, fingers, gages, pins or locating 
tables. The tool simplifies hole-locating 
problems in sheet metal punching when 
quantities are very small, as in proto 
type work and template making. 

One hand control lowers or raises the 
punch to the workpiece, independent of 
the ram of the press, allowing align- 
ment of punch and hole location in the 


Webber: GAGE CO. 


o-Accurate 


OPTICAL HEIGHT GAGE 


This revolutionary new in- 
strument will make micro 
measurements in the 1” 
to 61” range with an 
hitherto unknown 
overall accuracy 
of + .000005” 

per inch. 
These fantastic meas- 
urements are made 
speedily and easily 
by the average skill- 

ed workman. 
Next to your Gage 
Blocks the new Web- 
ber Optical Height 
Gage will be the most 
useful tool in your 
shop. There is nothing 
like it in all the world. 


12908 Triskent Rd , Cleveland 11, Ohie 


LARGEST EXCLUSIVE MANUFACTURER 


OF PRECISION GAGE BLOCKS | 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-199 
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Saves 40% Space! 


TRONGER, TOO 


Than Outmoded 
Tie Rod Cylinders! 


P YLINDERS 


Offer The Extras As Standard! 


ie @ NEW exclusive ingenious Cushion Designs . . . Super Cushion Flexible 
eb Seals for Air... New Self-Aligning Master Oil Cushi 


@ Compact design eliminates tie rods, saves up to 40%, space 


Y ‘ @ Proven Performance . . . with Extra High Safety Factor 
@ Hard Chrome Plated Bodies and Piston Rods (Standard, at no extra cost) 
@ pressure up to 750—AiIR to 200 P.S.1. 
( / You'll find many answers to automation in 
your plant with T-J Spacemaker Cylinders! 
Designed with years-ahead features for top 
/ 4 performance and dependability. Wide range 
of styles, capacities . . . for all kinds of push- 
pull-lift operations . . . reduces man-hours and 
4 40” 


costs! Write The Tomkins-Johnson Co., 
Jackson, Michigan, 


{ts} tat ts) saveo 


MEMBER OF THE NATIONAL FLUID POWER ASSOCIATION 


NEW LITERATURE .. . send today 
ver new Bulletin with complete 
details of Spacemaker line. 


TOMKINS-JOHNSON 


AND HYDRAULIC CYLINDERS CUTTERS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-200 
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workpiece before tripping the press 
When the press is tripped, the Lo-Ka- 
Tor automatically punches the hole, 
locks the punch for the upward stroke 
and strips the workpiece. 

Model 183A has a capacity of 0 to 
1%-in. hole in Yg-in. mild steel, or 
0 to 2'%-in. hole in 14 ga mild steel 
Available with standard shanks, it fits 
any press having a stroke not over 3 
in., and having at least 6 in. of shut 
height. 

Buck Engineering Ine.. 37-4] 
March St.. Freehold, N. J T-3-2001 


Power Squaring Shears 


Line of underdrive squaring shears 
has been improved with added features 
and optional accessories. A hinged 
back gage angle, which can be swung 
out of the way when not needed, pet 
mits long plates to be fed through the 
shear. An adjustable, parallel micro 
meter back gage allows fast, precise 
settings for cutting blanks or strips 


without use of rules or wrenches. A 


light beam shearing gage is installed in 
the correct focus to cast a shar p shadow 
line for shearing angular and irregular 
shapes to seribed lines. Disappearing 
adjustable stops permit feeding sheets 
without lifting and without risk of 
marring 

Other new features are a remote 
control electric foot switch and a safety 
guard that remains stationary while the 
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holddown ehpages the work 

The underdrive shear line embrace- 
59 models with capacities ranging from 
16 ga to J-in. mild steel, and cutting 
lengths from 4 to 20 ft. 

Niagara Machine & Tool Works, 683 
Northland Ave., Buffalo 11, N. Y. 

T-3-2011 


Plastic Industrial Wheel 


The Lamilon nylon-reinforced all- 
plastic industrial wheels have unusually 
high impact strength and abrasion re- 
sistance. They will not mark wood 
floors or mar concrete and similar type 
floors. They have low water absorption. 
high resistance to greases or chemicals. 
and are not affected by elevated tem- 


peratures. In addition, the wheels are 
sparkproof and have high load ratings. 

They are regularly furnished in 3 
through 12 in. diam., and have alloy 
steel roller bearings with hardened 
steel outer races and provision for pres- 
sure lubrication. 

The Fairbanks Co., 393 Lafayette. 
New York, N. Y. T-3-2012 


USE READER SERVICE CARD ON PACE 
233 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Boring Bar 


A boring bar, for use on turret lathes, 
boring mills, ete. incorporates tri- 
angular shaped tool bit and an infinitely 
adjustable, solid carbide chip breaker 
to provide positive chip control. An 
adjusting setscrew behind chip breaker 


permits quick, easy adjustments for 
various feeds and depths of cut and 
reduces risk of tool bit breakage. 
Wedge-action clamping of the tool 
distributes the clamping pressure over 
a wider bit area, assuring rigidity and 
positive setting. 

Everede Tool Co., 2001 N. Parkside 
Ave., Chicago 39, III. T-3-2013 


Portable Transfer Unit 


This portable mechanical transfer 
unit may be used to convert any stand 
ard press into an automatic press capa 
ble of handling a number of progressive 
operations and a broad range of part 
sizes. 

The unit, called the Press Pacer, will 
either transfer stampings from one die 
station to the next on each stroke of 
the ram or transfer parts between 
presses. There are no electrical, pneu 
matic, or hydraulic connections 


58° Included Angle 


FREE 
CATALOG 


COVERS COMPLETE 
COROMANT LINE OF TOOLS 
BLANKS & INSERTS 


{ > Coromant Gives You ECONOMY é 


\ a ‘. The insert in the Coromant Copying Lathe Tool 

\ is rhomboid shaped. It is *s thick but its spe- 
cial shape gives it a length of cutting edge. 


Coromant Gives You RIGIDITY {ee 
0 


The design of the Coromant holder gives unsurpassed rigidity 
which permits high feeds. The tool shank is heat treated to 
provide high tensile strength which insures rigidity. The insert 
has a full, solid back support almost up to the point. 


3 -Coromant Gives You SUPER WEAR-RESISTANCE 


Coromant carbide's resistance to wear and cratering is a result 
of the basic purity of raw materials, intensive metallurgical research 
and development plus close, unified control by Sandvik Coromant 
from the ore to the finished tool. 


3° Lead Angle (also available with 1° lead angle) 


1702 Nevins Read * Fair Lawn, N. J. 
Foir Lawn 4-6200 in Y. C. Algonquin 5-2200 


Includes wide variety of CLEVELAND 
fog. boring, tastes, threas 14650 Brookpark Clevelend 29, 0, — OMterie 1-3205 
ing and grooving. Tools CHICAGO 
cutters, drills, reamers 
serapers, Swiss-type auto 230 Merth Michigan Ave., Chicago 1, Ill. — FRonklin 2-5638 
matic tools, ete 
In an unusually wide range OETRONT 
— 14131 Puritan Ave,, Detroit 27, Mich. — BRoodwoy 3-6474 

* in all standard grades to LOS ANGELES 
wide range of 3398 South Malt Ave., Les Angeles 22, Cal, — Raymond 3-9116 

SANDVIE CANADIAN LTD. 
?.0. Drawer 1330, Station 0, Montreal 9, 7.0. 
FROM ORE TO FINISHED PRODUCT THE SAME COMPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-20! 
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STYLE ANDO SIZES FOR ALL MACHINES ON WHICH THREADS ARE CUT 
. | / . 
“WS ale Medd ws MMIGUE 
THERE 16 MO OTHER LIKE IT 
It cuts threads with insert chasers. These are, in reality, small sections of the 
business end of large and expensive chasers, but with this important 
difference: their cost is so low they can be even thrown away when dull. 
bor example, for | than $15 you can get a dozen sets of insert chaser- 
each set ground ready to go. Change now to insert chaser die heads 
and watch your performance improve. “UNIFIED AND AMERICAN SCREW THREAD 
DIGEST” sent free on request. 
THE EASTERN MACHINE SCREW CORPORATION 27-47 Barclay St., New Haven, Conn. 
FOR FURTHER INOKMATION, USE READER SERVICE CARD; INDICATE A-3-202-1 
IT’S POWRARM RIGHT DOWN THE LINE 
Power Products Co., Grafton, Wis. 
Wilton PowRarms, placed every two feet on a 100’ long conveyor, help Power Products 
Corporation assemble six gasoline engine models on a single line. PowRarms, which can 
be moved to any angle in all three planes, and locked in position, enable operators to 
adjust work pieces to any convenient angle of approach. The result is an exceptionally 
high rate of production on all models. PowRarms come in a wide range of automatic and 
manual models 
Attach this ad to your letterhead for a tree demonstration or literature’ 
WILTON Too! Mfg. Co., Inc. 
SCHILLER PARK, ILLINOIS 
Sold By Leading Distributors The World Over 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-202-2 


202 


movements. 

Phe Press Pacer is adjustable for 
different spacings between dies and also 
for different ram strokes. It can be 
installed to run either front-to-back or 
left-to-right. The unit is bolted to the 
bed of the press. 

The minimum size press in which the 
standard model can be used has a bed 
area approximately 42 x 72 in. and a 
14-in. shut height. The standard model 
has a stroke adjustment up to 12 in. 
and a transfer distance adjustable to 
any increment within the 8 to 36-in. 
range. 

The Sheffield Corp., Dayton 1, Ohio. 

T-3-2021 


Dial Gages 


Three dial bore gages, with indicator 
readings to 0.0001 in. 
Tri-O-Set. The gages, which cover the 


n. are offered in the 
range of 1 to 14 in., 14 to % in., and 
'4 to 1 in., are quickly interchangeable, 
and require only 10 extensions to cover 


the entire range; they have fixed 
equalizers from to in. 

An additional item in the kit is the 
Setmaster, which does the job that 
master rings ordinarily do, and masters 
the three dial bore fwuges to any di- 
mension within a range of 0 to L in. 
The Setmaster can be set with wires or 
gage blocks 

Boice Gages, Inc.. Hyde Park, N.Y 

T-3-2022 


Vacuum Metallizing Unit 


Model 427 72-in. large-scale produc- 


tion vacuum metallizing unit has a re- 
designed vacuum pumping system which 
achieves faster evacuation of the cham- 
ber, permitting shorter  metallizing 
eycles and increased productivity. The 
pumping system has been simplified 
through use of fewer but larger capacity 
diffusion pumps. 

There are two 16-in. Ring-Jet dif 
fusion pumps and a 6-in. Ring-Jet 
booster pump which backs up the dif- 
fusion pumps 

As a result, pump-down time to 0.5 
microns has been reduced to six minutes 
or less and the pumping system is able 
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to handle unusual operating condi- 
tions. 

Solenoid-« ontrolled air operated pop 
pet valves installed in the vacuum mani- 
fold are all remotely operated from the 
control console located at the front of 
the unit. 

High Vacuum Equipment Div., F. J 
Stokes Corp., 5500 Tabor Rd., Phila 
delphia 20, Pa T-3-2031 


Hand Torch With 
Interchangeable Heads 


Gas-oxygen hand torches are designed 
with three interchangeable tips for dif- 
ferent applications in the glassworking 
ind metalworking fields. 

When the handles are squeezed, the 
tip drops out, and can be replaced by 
inserting the new tip between the 
prongs. The tip can be tilted freely to 
any angle 

Constructed on the principle of the 
Polymix flame, the InstoChange hand 


torch has unusual heat volume and 
noiseless operation due to a thorough 
mixture of gases and absence of turbu 
lence 

There are no cold spots in the flame 
ind flashbae impossible even when 
the gas or the oxygen valves are shut 
off abruptly. Combustion is complete 
and firechecks are said to be unneces 
sary 

InstoChange torch burns gas at ordi 
nary city pressures. It will burn manu 
factured or natural gas, as well as 
hydrogen, propane and other gases 
With any of these gases, the three tips 
work hard glass tubings up to 85 mm in 
diam 


Surner heads may be wiveled to an 
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angle so heat is applied precisely where 
needed. Thumb control of two valves 
one admitting gas and one oxygen. 
permits accurate flame adjustment. By 
use of different tips, the flame may be 
changed from a small, sharp flame of 
one or two inches in length to a wide 
flame 18 in. log 

The torch is 13% inches long 
Weight is 10 oz for the holder plus 15 
oz for the small burner head, 1 oz for 
the medium head and 1's oz for the 
large head. 

Bethlehem Apparatus Co., Heller 
town, Pa. T-3-2032 


Planishing Unit 


Roll planisher features rotating heads 
that can be turned 90 deg and locked 
in position for planishing either cir- 


cumferential or longitudinal welds on 
tubes, tanks, cones and other shapes. 
Vise type locks hold the upper and 
lower heads in position 

This 6's-ton planisher has a 72 in 
throat. Pressures up to 10° tons and 
throat depths up to 96 in. are avail 
able. The upper head is power driven | 
by geared-head motor and chain drive 


There are no size limitations for large 


BRYANT GROOVE GAGE > 


up to 13” in diameter. 


The Bryant Groove Gage gives you fast, accurate inspection at 
low cost. With long segments, as shown, you can measure grooves 


The standard Bryant Groove Gage kit includes four pairs of seg- 


ments to check 0” ring grooves through 5” dia. and four pairs of 


Bryant Gage & Spindie Division 
P.O. Box 620-3, SPRINGFIELD, VERMONT 


Division of Bryant Chucking Grinder Company 


FOR FURTHER INFORMATION USE READER SERVICE CARD. INDICATE A-3-203 


segments to check snap ring grooves 
through 5” dia. immediate delivery from 
stock. 

Also available: Bryant bench gages to 
measure internal threads,external threads, 
concentricity and squareness of face, and 
portable gages for checking internal 
threads. Write for complete information. 
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diameter tubes. For small diameters, a 
traveling backup attachment is sup- 
plied 

Airline Welding & Engineering Co., 
785 N. Prairie Ave., Hawthorne, Calif. 


T-3-2041 


Cam Generator 


The Gen-A-Cam precision cam gen- 
erator may be used with either a milling 
machine or surface grinder to pro- 
duce accurate and constant rises on 


all plate cams. It will alter hardened 


WHY ... Should You Measure To 
MILLIONTHS OF AN INCH? 


All gaging authorities agree that it is necessary to gage to an accuracy 10 TIMES 
GREATER than the desired working tolerance. Therefore, if your tolerances are 
002” or less, you should use a gage accurate to 20 millionths of an inch or less 
to assure proper dimensional control. Measurement methods and equipment 


used in many plants for such tolerances cannot be relied on for this accuracy. 


Industry is finding the electronic indicator not only more accurate and repeatable, 
but also less subject to damage than many other types of gaging equipment. 
In addition, its simplicity of operation enables any operator, who can use a dial 


indicator or micrometer properly, to measure accurately to millionths of an inch. 


Simple And Easy To Read To MILLIONTHS OF AN INCH... 


The INDI-AC ELECTRONIC INDICATOR is merely set to the required dimension with 
standard gage blocks. The parts to be gaged are then placed under the gage tip 
and the meter indicates the variations from the desired dimension MAGNIFIED 
UP TO 10,000 TIMES! Thus it is far simpler and easier to read than a dial indi- 


cator or micrometer 


This versatile instrument is used for all gaging purooses such as surface plate or 


height gage work, checking setups, runout or alignment of parts or machines. 


Using the INDIAC, the tolerances which you now estimate will be easy to work 


to and measure 


WRITE for further details on the new INDI-AC and other Electronic 
Production Gages, TODAY! 


CLevelan INSTRUMENT company, INC. 
733 Carnegie Avenue e Cleveland 15, Ohio 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A-3.204 


cams within minutes during setup and 
restore soft cams that have worn from 
the heavy pressure of cam rollers. 
Lobes of any size may be created 
while two or more rates of rise can be 
generated on any one lobe, permitting 
two or more rates of feed for any tool. 
The tool, operating without use of 
change gears, is accurate with an in- 
finite selection of rates of rise from 


dwell to 0.100-in. rise per hundredth of 
cam surface. Graduations may be either 
in degrees or hundredths. 

A layout attachment is available 
which allows quick accurate scribing 
of cam blanks. 

Steuby Mfg. Co., St. Louis 13, Mo. 

T-3-2042 


Hollow Shank 
Boring Bar 


A hollow shank in the “W” boring 
bar permits coolant to travel the length 
of the bar. It is sprayed directly on top 
of the cutting edge through an ad- 
justable nozzle for effective cooling of 


cutter and material. As a result, heavier 
cuts can be taken at higher speeds. 

Available with shank diameters of %4, 
Ys, 1%@ and 1% in., the W bar is 
used with detachable cutter heads in 
three sizes—-for boring, facing and in- 
ternal threading. They may be had in 
high-speed steel or carbide tipped. 

R. B. Tool Co., Inc., 785 N. Broad- 
way, White Plains, N. Y T-3-2043 
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Scrap Chopper 


mately 345 in. thick solid cross sec- 
. tion can be handled by this low-cost, 
|2-in. scrap chopper. The unit is driven 
by the punch press ram, independent 
of the die. 
This scrap chopper is easily installed. 
It fits any punch press and handles any 


4 
Jf 


coiled ribbon stock. Serap falls directly 
into a container, minimizing handling 
and providing safety for personnel. 
Blades can be removed quickly for 
grinding, and spare blade can be in- 
stalled quickly. 

Jaco Devices, Inc., 101 High St., 
Hingham, Mass. T-3-2051 


USE READER SERVICE CARD ON PACE 
233 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Polishing Equipment 


Production polishing accessories and 
equipment are designed to convert Mod- 
el 24 Lapmaster lapping machine into 
a high speed polishing unit. Thus 
equipped, it will handle polishing re- 


quirements of all types of materials 
at a high production rate. 

Tooling consists of a special lap 
plate and pneumatic lifts. Sponge-ne- 
oprene pads are also added to the 
pressure plates, as well as polishing- 
paper disks and double-sided sensitive 
tape for mounting the polishing paper 


to the lap plate Conversion is easily 
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Steel up to 12 in. wide and approxi- 


CARTE 


Let us take over your inventory problem! 


CYLINDERS 


Sounds too good to be true, but 
here's real help for engineers and 
designers who need fast action on 
cylinders. Carter's exclusive key 
type locking design and simplicity 
of parts makes it possible to ship 
cylinder orders in 24 hours or less! 
Now you can have rugged, depend- 
able, compact quality cylinders 
when you want them. We produce 
around the clock. Your order is in 
process minutes after we get it. 


Service on spare parts is good 
too! Experienced engineers and 
parts stocks are located in 40 
different locations in the U. S., 
Canada and Mexico. 


PHONE SERVICE 24 HOURS A DAY 
Orders taken day or night If you need fast service — 
call your Carter representative or the plant | 
LANSING, ILLINOIS, GRonite 4-3305 of CHICAGO, 
BAyport 17186." Icletype LNSG, 


Complete Catalog File! 


Complete bound file with ordering 
details for: Air Cylinders; 750 Lb. Hy- 
draulic; 1500 Lb. Hydraulic; Clamp Cyl- 
inders; Air Valves; Built-in Valve Type 
Cylinders. Complete with parts data, 
specifications and prices. Send today! 


INFORMATION. USE READER SERVICE CARD, INDICATE A-3-205 


ANY BORE SIZE @ ANY MOUNT © ANY STROKE 


CONTROLS INCORPORATED 


2972 Bernice Read Lansing, Illinois (Chicege Suburb) 


AIR CYLINDERS © HYDRAULIC CYLINDERS © AIR VALVES 
ROTARY ACTUATORS «+ SPECIAL CONTROLS 
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in the plant 
polishing paper, the ma 
chine achieve i high production rate 
without generating heat to distort parts. 
can ordinarily be held under 3 
light band 
Crane Packing Co., Dept. TH D. 6400 


Oakton St.. Morton Grove, IL T-3-2061 


Automatic Press 


per up to S00 strokes per minute 
we provided by this 59-ton automatie 
pre features inelude air 
counter balanced erank 


haft. and low eenter of gravity. Draw 


rods are guided above and below crank 


haft. A coil feed mechanism provides 
weouracy at high ed 
Thi 


ful.in blanking lorge quantities of small 


is particularly use 


is Ob in. high Stundara die area 
1) It alse 


available in a 


model with die area 30 x 


6108 
T-3-2062 


USE READER SERVICE CARD ON PAGE 
233 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Thrust Bearing 


DAT 


thrust bearing (at center in the illustra 


double-acting aligning 
dest neil tor conditions 
where potential misalignment and heavy 
but intermittent thrust loads from either 
directoon are pore ent In as embly for 
steel forming pisses, if Consists of two 
center thrust plates, two roller assem 
bolic a le hand CONVEN urved thrust 
aligning 


plate with CONCUVE-CUrVe | 


plate a right-hand  coneave-curved 
thrust plate with convex-curved aligning 


ind an inet pacer sleeve 
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One-inch diameter rollers are stag 
gered to assure equal wear distribution 
fearing thrust capacity, at 100 rpm, is 
114.275 Ib 

bearing is used in conjunction 
with specially designed aligning radial 
roller bearing. Bearing’s straight inner 
race is separable, with roller assembly 
self-contained in) outer race Outsict 
diameter of double-flanged outer race is 
coneave for alignment with convex sur 
face of aligning ring. Capacity of spe 
cial MUC type radial bearing is 278,800 
Ib at 100 rpm 

Rollway Bearing Co., 541 Seymour 


St., Syracuse, N. Y T-3-2063 


Hot Work Die Steel 


A high chromium steel called Jet 
Forge, offers toughness and high wear 
resistance on the high temperature ap 
plications involved in forging jet parts 
Ihe new. hot-work die steel also has 
excellent resistance to heat checking 
which improves die life 

The tool steel is available from stock 
is bars, billets, disks and forgings 

Vanadium Alloys Steel Co., Latrobe 


Pa T-3-2064 


Tape-Controlled 
Positioning Table 


This automatic table for use with 
existing machine tools having automa 
tic spindles, is a portable precision ma 
chine that is simple to operate and re 
quires no special operator training 

lable motion, controlled by magnetic 
tape, is in a horizontal plane. Travel 
deg angle to the nalic ul i 
axes is produced by electrically connect 


iy the Iwo aXe. during recording 


Range of motion is 20 x 10 in. and 


wecuracies of O.OOL in. are obtained 
Maximum table thrust is 1000 Th. Ove 
all table dimensions are 50 % 35 x 
in high and console dimenstons 
22 x 19'. x 48 in. high 

Because the operator only places 


blank on the machine and starts the 


sequence for each part (when recording 


is complete) one unskilled oper ilo 
Table mo 


tion and speed are continuously con 


can run several machines 


trolled, and milling can be done 
addition to stationary part operation 


make matching right and left 


BUILD A GAGE INSTAL- 
LATION TO SUIT 
YOUR NEEDS... 


with these packaged, on-the- 
shelf P&W Air-O-Limit Light 
Signal Units. Can be used to 
signal operator or to provide 
feed-back impulse for fully au- 
tomatic process control. 


BASIC 2-LIMIT UNIT... 


indicates high and low toler- 
ances. Suitable for sorting and 
other ‘‘yes-or-no"’ control 
applications 


3-LIMIT UNIT . . . especially 
suited for grinding and similar 
operations. Indicates or auto- 
matically controls such condi- 
tions as: “Fast Feed,” “Slow 
Feed,” and “Spark-Out.” 


4-LIMIT UNIT . . . similar to 
3-Limit Unit, but provides 
greater control scope. Indicates 
or controls such conditions as: 
“Approach High Limit,” “High 
Limit,” “Approach Low Limit” 
and “Low Limit.” 
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GAGE BLOCKS 


PHOTO 


Make Your Investment in Precision Pay Off in PRODUCTION 


e « « WITH PRATT & WHITNEY “PACKAGED” AUTOMATION GAGE UNITS 


Applied to your precision production machines, “P&W 
Automation Gaging” will make it possible for you to 
increase production, reduce scrap losses and put to work 
more effectively the high precision built into your equip- 
ment. And in addition, the use of Pratt & Whitney stand- 
ard, on-the-shelf Packaged Gage Units will provide an 
installation custom-tailored to your exact needs WITH- 
OUT the expense and delays involved in engineering and 
constructing special controls. 


In this example —a Micromatic Hydrohoner — autome- 
tive cylinder blocks are gaged during the Microhoning 
process. When final size is reached, the machine is auto 
matically shut off and the Microhoning tools are 


CONVENTIONAL GAGES SUPERMICROMETERS 


STANDARD MEASURING 


OURTESY OF MICROMATIC HONE CORPORATION, DETROIT, MICH 


retracted. A change to a different bore size can be made, 
without stopping the machine, by a simple adjustment on 
a calibrated gage contro] dial. Visual indication is given 
of the accuracy of the new adjustment. Cylinder blocks 
are produced at a rate of 120 per hour. Reject and scrap 
losses are virtually eliminated. 

Make the most of your investment... make it a point to 
callin a P&W Field Engineer to analyze your production 
requirements and recommend the right P&W Automation 
Gaging installation to help you increase output, improve 
accuracy and reduce reject losses. 

Pratt & Whitney Company, Incorporated, 

16 Charter Oak Boulevard, West Hartford, Connecticut 


MACHINES , COMPARATORS . 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 


GAGES + CUTTING TOOLS 


AUTOMATION AND CONTINUOUS GAGES 


i 


hand parts from a single recording 
switches have been provided to reverse 
all movements of either axis. Contro! 
switches allow the operator to stop the 
automatic sequence at any time to in- 
spect drill sharpness, depth setting, etc. 
Another switch permi's automatic re- 


start of the tape immediately after re- 
wind for making a series of small parts 
strung out along the table top. 

The tape handler accommodates reel- 
up to 14 in. in diameter. or enough re- 


corded information to produce 40 min- 
utes of table running time 


— — The system uses magnetis 
tape on which seven channels of infor 
This instrument panel board mation are recorded. Four of these 
produce table motion; one stops the 
tape during machining; one control- 
made complete on a PU LLIMAX spindle movements of the machine to 
which the table is attached: and one 
Only the Pullmax universal shearing rewinds the tape when a part is finished 
and forming machine has the versa- rT Although most recording is done by 
tility to do all of the metalworking “ % manual operation of the table, tapes ca: 
jobs in your Model Shop, Engineer- ) be prepared for milling cireles. ares 
ing or Maintenance Departments. l 4 ) and odd shapes by using special record 
This one versatile machine does ing equipment. 
straight shearing, inside or outside The system is adaptable to almost any 
circle cutting, design cutting, inside machine tool. 
square cutting, beading, joggling, Allison Equipment Co., 710 Wilshire 
slot cutting, louver cutting, dishing, Blvd., Santa Monica. Calif. T-3-2081 
edge bending and flanging. 
7 sizes of machines cut up to '!4” 
in mild steel. Ask for a demonstra- Universal Staging Unit 
tion right in your plant. See us at the Sth Annual All-Welding Show, Convention 


Hall, Philadelphia, Pa., April 9-12, Booth No. 500 A wide range of projection gaging 


— Tha AMERICAN PULLMAX Cco., INC. applications can be accommodated by 
SUL 2451 N. Sheffield Ave. Chicago 14. this Multi-Stage unit. With its com- 
pact assortment of hardened and 


MORE MONEY-SAVING METALWORKING IDEAS peecision inserts, the many 
ARE Yours IN THIS FREE sooxiert possible combinations of components 


can be quickly arranged to satisfy even 


Please send us the Pullmax Catalog on Money-Saving Metol- intricate location requirements 


working ideas. 


Special locking keys permit use of 
this base units as a shifting or traveling 
unit, and parts up to 4 in. long can be 
gaged. Stop components are inserted 


in comparator table slot at a prede 
VOTES 


termined spacing, making it possible to 


progressively view the entire length of 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-208 
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PULLMAX = IDEAS 
Expensive dies eliminated with standard Pullmax Tools 
| | ( - | * 
i= 
q 
cry. 


a part in conjunction with a superim- 
posed chart layout. 

All parts are interchangeable and 
identified by numbers. All V-type in- 
serts permit staging cylindrical parts 
from 14.4 to %o-in. diam, while shelf 
type inserts accommodate a wide range 
of flat or odd-shaped parts. No changes 


are necessary in the clamp adjustment, 


except for lateral position sometimes 
needed to establish most desirable bal- 
ance condition on long or heavy parts. 
Ihe standard kit includes a ground 
work plate and a _ rotary locating 
spindle that mounts directly in the fix- 
ture base. This spindle incorporates a 
V locator in one end and a magnet 
locator in the opposite end. 
Sibley Tower 
T-3-2091 


Automation Gages, Ine.. 
Bldg Rochester, N.Y 


Magnetic Drill Press 
with Automatic Feed 


The electromagnetic base of this 
portable drill press holds the tool in 
position while the power feed makes it 
possible for the operator to run’ the 
drill point down to the center punch 
mark and turn on the automatic feed, 
which runs the drill into the work. 

Power feed can be engaged or dis- 
engaged at any time during the drilling 


operation, and the depth of cut per 
revolution can be set according to the 
size of drill bit used. 

In continuous drilling operations the 
power feed Portomag will drill up to 
1'4 in. and tap 1-in. holes accurately. 

Portomag, Inc., 1511 E. Nine Mile 
Rd., Ferndale 20. Mich T-3-2092 
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Contact Wheel 


Contact wheel for grinding with 


coated abrasive bands consists of a 
metal core and replaceable rubber seg- 


ments. Worn or damaged segments can 


be replaced singly or in groups; the 
core never needs to be replaced 
Segments are available in a variety 
of hardnesses and can be used in any 
combination to attain different cutting 
actions. A fast cutting action might be 


achieved by using hard segments and 


soft segments in alternate slots. 

Design of the wheel is such that com- 
plete peripheral contact is made with 
the coated abrasive band, providing 
high holding power. Each segment is 
anchored in the metal core by a key 
slot and cannot fly off the wheel even 
if the abrasive band ruptures. 

Wheel diameters of 3, 4.5 and 6 in. 
are included in this line. Widths are 
made to any specification, Standard 
segments are made to full width of the 
wheel, but fractional-size segments can 
be provided for contouring use, 

Nu-Matic Grinders, Ine., 8224 Car- 
. Cleveland 3, Ohio 
T-3-2093 


negie Ave 


Stainless Actuator 


Designed to operate within a tem 
perature range from —67 to +600 F, this 
all-stainless steel actuator is hydraulic 
ally operated over a range of pressures 
from 0 to 3000 psi. It also can be 
adapted to pneumatic operation, 

Prototypes have a stroke of 7 in 
They are 16 in. long and 2%, in. in 


GUARANTEED TO MATCH 


OR EXCEED, **CRITICAL’’ 
‘JOB SPECIFICATIONS 


In the GOLD BAND line Ideal has 
combined the latest production methods with 
their traditionally fine craftsmanship to bring 
you an unequalled standard of excellence in 
live centers. Accurate, (to * .0001”) GOLD 
BAND Live Centers offer “custom” quality 
at production prises. Specify GOLD BAND 
Live Centers and your every need can be 
accommodated from stock 99 Umes out 
of 100. Ideal'’s GOLD BAND Live Centers 
offer savings, simplified operations and 
higher lathe output both in quantity and 
quality. Contact your distributor today...or 


Send hor 


Complete catalog data 
ond specifications. 


PRECISION 
FITTED 
BEARINGS 


ideal Live Centers feo 
ture precision machined 
and hardened boll 

ond /or roller bearings 
for superior accuracy 
and performance Sealed 
to keep dirt out 

in 


A COMPLETE LIME FOR EVERY WEED... SPECIALS, T08! 


IDEAL INDUSTRIES, Ine, 


4152-C Park Ave., Sycamore, Ill. 
DISTRIBUTED BY THE NATION § LEADING 
INDUSTRIAL DISTR BUTORS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A.3-209 
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“E. incorporate high temperature seals of the tool. only the end must be re- 
Aircraft Div... Ex-Cell-O Corp., 1200 ground. following the original angle. 
Oakman Blvd., Detroit 32, Mich Regrinding can be done quickly and 
T-3-2101 accurately, even by the inexperienced 
operator 
. They are available in two grades. 
. Tool Bits Economy-grade bits are ground from 
In these Universal Preground Tool hardened high-speed tool steel. They 
i chip grooves and side clearances are recommended for production ma- 
diameter hollow ground the full length of 
Ika « design ol the actuator can be the tools kinds are correctly beveled 
. uit specie perlormance and to provide either a right or left-hand 
ceenvelop requirement The actua turning or facing tool because wear 
no O-rings and is designed to and dulling take place only on the tip 
SWITCHED TO PIONEER 921-T | 


CAST ALUMINUM TOO LING PLATE. chining of softer materials Industrial- 
ITS ALWAYS AVAILABLE IN SIZES CAST TO 


grade of cobalt tool steel, making them 


" SUIT OUR NEEDS. ITS LIGHTER, MORE suitable for difheult materials in either 


toolroom or production work 


ee WORKABLE AND EASIER TO SAW, TAP MILL Pool-Craft Co., 109 Harvey St., Hack- 


7 ettstown, N. J T-3-2102 
3 OR WELD. ITS STABLE AND HAS A BETTER 
SURFACE FINISH. IN SHORT PIONEER 921-T USE READER SERVICE CARD ON PAGE 
233 TO REQUEST ADDITIONAL TOOLS 
IS $0 SATISFACTORY | CAN REALLY OF TODAY INFORMATION 
ENJOY THIS A.S.T. E. MEETING. 
Colored Safety Hardeners 
For Epoxy Resins 
With these colored safety hardeners. 
it is now possible to add hardness to 
an Epocast epoxy resin and determine 
from visual inspection whether or not 
therough and adequate mixing has 
tuken place. Striations, streaks, and 
uneven color distribution indicate im- 
proper mixing. Colors aid part identi- 
fieation and provide a permanent attrac- 
five appearance 

a The hardeners are practical for coded 
identification and service of cast and 
er Pioneer 921-T is available through these suppliers: laminated plastic tools such as: colored 
ALBUQUERQUE, N.M.; Morris Stee! & Supply Co OAKLAND, CALIF.: Earle M. Jorgenson Co sealants on pipes to aid identification 
ATLANTA, GA . Southern States tron Roofing Co RALEIGH, N.C.: Southern States Iron Roofing Co and Inspection: identification and ap 

BOSTON, MASS. Joseph T. Ryerson & Son, Inc RICHMOND, VA.: Southern States Iron Roofing Co | 
BIRMINGHAM, ALA : Southern States tron Roofing Co ST. LOUIS, MO.:; Industrial Metals, Inc pearance of epoxy potting compounds; 
CHICAGO, ILL. Joseph T. Ryerson & Son, Inc SOUTH BEND, IND.: Kasle Stee! Corporation and for integrally colored structures. 
CLEVELAND, Kasle Stee! Corporation UNION, N J: Mopes & Sprow! Steel Co hicl Red 
DALLAS, TEX. Vinson Stee! & Aluminum Co WALLINGFORD, CONN.: Joseph T. Ryerson & Son, Inc whieh do not require painting. ea, 
DEARBORN, MICH Pioneer Aluminum Inc WICHITA, KAN... Industrial Metals, Inc blue. vellow. green. orange and black 


DENVER COLO ABC Metals Corporation 
DETROIT, MICH. Kasle Stee! Corporation colors are available 
GRAND RAPIDS, MICH. Kasle Steel Corporation Morris P. Kirk & Son, Inc Furane Plasties. Inc.. 4516 Brazil St.. 
HAZEL PARK MICH.) Meier Brass and Aluminum Co 4050 Horton St., Emeryville 8, Calif | | r¢ ( | T 3 2103 
HILLSIDE, NJ. Mapes & Sprow! Stee! Co Also: Fresno, Calif.; Phoenix, Ariz \nge es alil 
HOUSTON, TEX Vinson Steel & Aluminum Co The Norwest Company 
JERSEY CITY, NJ: Joseph T. Ryerson & Son, Inc 330 Second Ave. West, Seattle 99, Wosh 
CITY, MO... Industrial Metals, Inc EASTERN SALES OFFICE 

SELES, CALIF.; Bratco Metals, Inc Test Indicator 
LOUISVILLE, KY. Southern States tron Roofing Co Richard G. Evans, Mgr 
Suton on hee Mich Check Master test indicator is avail 
MILWAUKEE, WIS. Joseph T. Ryerson & Son, Inc SOUTHWEST REGIONAL SALES MANAGER able in six models, including nonmag 
NASHVILLE, TENN « Southern States Iron Roofing Co Howerd L. Hutchinson, P.O. Box 702, Dallas, Tex 


netic types. It responds to dimensional 


PIONEER ALUMINUM, INC. 8200020 repeats withy 


; a PLATENS out visible error and can be used on all 
Subsidiary of MORRIS P. KIRK & SON, INC. vacuou of. 
5251 West Imperial Highway - ORegon 8-]621 Los Angeles 45, Calif. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A-3-210 ivailable with 1! or 1%4-in. dials, 
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graduated in 0.0005 or 0.001 
in., with a range of 0.008 or 0.016 in. 

An all-purpose Check Master model 
provides both a 0.0001 or a 0.001 indi 


cator, in a single instrument, simply by 
changing the contact point. 

Standard Gage Co.. Inec., Poughkeep 
sie, N. Y T-3-2111 


Jig and Fixture 
Components 


These toggle shoe clamps are de 
signed so that the toggle shoe is held in 
place with a retaining spring that al 
lows the shoe to adjust itself 10 deg in 
any direction, Constructed for fast easy 
assembly, they are small enough to 
cause no interference with the work 

Three types are available from stock 
a knurled-shaft type with a hexagon 


) 
“4% 


} 


socket, a knurled-head type with hexa 


gon socket, and a hand-knob type with 
hexagon socket. All types can be used 


with their large or small diameter shoe 
with adjustable V-pads. kach type is 
available in 44-20, 516-18. 44-13 
or 5.-11 thread sizes and in lengths 
from | te 5'4 in 


Northwestern ‘Tool & Engineerin 
Co.. 122 Hollier Ave. Dayton 3, Ohio 
T-3-2112 


Honing Unit 

Bores square with flat end faces are 
venerated on the Mode 738 Mix ro 
honer to provide accurate lo ating sur 
faces for subsequent operations 


A large-capacity loader and a gravity 


chute carry parts to prefeed position 
A plunger moves the part onto the fix 
ture table. The unit also has automatic 
feeding and aligning of parts, automati« 
sizing, automatic alter-gaging of the 


finished part by an air 
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EMERSON 
ELECTRIC 


AIRCRAFT DIVISION 


NEEDS TOOL DESIGNERS! 


Are you attending the Tool Engineers’ Convention in Houston, 
March 23-28? Mr. Floyd Reeves, our Employment Manager, 
and Mr. Taylor Tucker, our Chief Tool Designer, will interview 
in Houston, Sunday through Wednesday, March 24-27. While 
there, be sure to call them for appointment at MAdison 3-9211, 


EXCEPTIONAL OPPORTUNITIES, RAPID ADVANCEMENT, FASCI- 
NATING WORK ON ADVANCED PROJECTS . . . B-58 HUSTLER, 
F-101 VOODOO AND MANY OTHERS! 


Earnings range from $500 to $900 per month. 
Liberal group insurance and retirement plons. 


Full scale long-range expansion program. 


Excellent air conditioned facilities. 
Big company benefits, small company individuality. 
Fully paid transportation and moving expenses to St. Louis. 


Emerson's Aircraft Division projects include the B-58 fire control 
system, F-101 Voodoo structures, mortar tracking devices, missiles 
and rockets, other electronic fire control systems and supersonic 
airframe structures, radar assemblies and aircraft components. 

Emerson Electric is a medium size company (5000 employees, 
850 engineers) and a national leader since 1940 in design, devel- 
opment and manufacture of electronic and avionic products. Our 
Commercial Division, established 1890, produces a complete line 
of fans, motors, air conditioners, heaters, welders and power 
tools. This perfect balance of aircraft, electronic and consumer 
production assures stability and security in your career at Emerson. 

We're ideally located in beautiful, suburban St. Louis, noted 
for its unusual friendliness. Our people enjoy relaxed town and 
country living, with easy access to metropolitan stores, entertain- 
ment, cultural, medical and educational facilities. Driving time 
to work is 5 to a maximum of 30 minutes, unhampered by traffic 
congestion. St. Louis combines the four seasons into a delightful 
‘national climate’ with low averages of 30.6" in Jan. and high of 


79.3° in Aug. Only one day reached 100° in 1956. 
YOUR FUTURE IS OUR BUSINESS! 


Write us, if you are not planning to be in Houston at the ASTE 
Convention, and include a brief resume of your education, busi- 
ness background and approximate salary requirements. Send to 
R. L. Middleton, Employment Manager. 


AIRCRAFT DIVISION 


ELECTRIC 


ST. LOUIS 21, MO. 


EMERSON 


8100 W. FLORISSANT 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; INDICATE A321) 
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This situation called for a 


SHELL BROACH 


... another one of those good 


- BROACHES 


matic segregation of parts, controlled 
by the air gage. Sizing, through Micro- 
size control, ends the honing cycle when 
the bore is to required diameter. 

An automatic stonewear indicator, 
electrically interlocked with the ma- 
chine controls, visually indicates the 
amount of usable abrasive in the tool. 
The machine is automatically shut down 
when the abrasive is completely worn 
down or if a predetermined number of 
parts are not with tolerances. 

Micromatic Hone Corp., 8100 School- 


craft, Detroit 38, Mich. T-3-2121 


USE READER SERVICE CARD ON PACE 
233 TO REQUEST ADDITIONAL TOOLS 


Large round holes in laminated stator cores were to be broached. OF TODAY INFORMATION 

Because Lapointe engineers knew about the excess wear-factor that 

requires consideration when cutting laminated material, it was de- Directional Valve 

cided that a shell type broach would be the most practical. Immediate switch-over from automa- 
tic to manual control of diaphragm- 

As a result of using this design, a stack of stator cores 2/4-inches 

high can be broached in one pass, with maximum efficiency and 


economy. 


Lapointe designs and builds every type of surface and internal 
broach, ranging all the way from the simple keyway broach to 
broaches with extremely complicated forms and minimum toler- 
ances. You should take advantage of the engineering, hardening 


‘3 and grinding “know-how” that goes into Lapointe-built Broaches. 
Good broaches cost you LAPOINTE-BROACHES, 4 
less in the long run! increase broach life between grinds 


devices is provided by this directional 
Write for BOOKLET No. | valve. 


“How to core for BROACHING TOOLS” 


THE LAPOINTE MACHINE TOOL CO. 


HUDSON, MASSACHUSETTS — U.S. A. 
in England, Wotford, Herttordshire 


THE WORLO’S OLDEST AND LARGEST MANUFACTURERS known to be the best in The Tool Engineer 


Installed as a tee in the inlet lines, 
it permits manual take-over from auto- 
matic control, or control from two dif- 
ferent sources. It also can be used to 


7 
| 
| 
| 
| 
| 
Kal 
~ 
: from 2 to 10 times. 
é Of BROACHING MACHINES AND BROACHES BROACHING 


prevent intermixing of supply when 
two gases or liquids are being delivered 
alternately to a tank or container 
Automatic in operation, the directional 
valve can be substituted for a dual top 
valve. 

Suitable for use with air, oil, water or 
media compatible with Hycar and 
bronze, the directional valve is avail- 
able with '4 and 34 NPT ports. Net 
open area between seat and ball is 
equal to transverse area of %4-in.. 
standard pipe. 

Valvair Corp., 454 Morgan Ave.. 
Akron 11, Ohio T-3-2131 


Stereo Microscope 


Up to 3-in. working distance is pro- 
vided by this stereo microscope which 
gives an erect, sharp image, correct as 
to right and left. Viewer sees a wide, 
three-dimensional field with excellent 
depth perception. Two sets of objectives 
are available on a_ rotating turret. 


Standard pair of wide field 8X Kellner 


eye-pieces gives 21 power and 34 power. 
\dditional eyepieces are available for 
greater or lesser magnification. The 
prism erecting system is low reflection 
coated. The microscope is designed with 
helical rack and pinion focusing with a 
control knob for fine adjustment. Inter- 
pupillary distance is adjustable. 
Edmund Scientific Co., Barrington 17, 
N.. T-3-2132 


Oil Hole Drills 


’ Holes drilled through the body and 
shank of these high-speed drills per- 
mit lubricant or air to pass freely to 
the drill point to act as a coolant, as 
well as a force to eject chips and dirt 
If blocked by foreign matter in the 
coolant, the oil holes may be easily 
cleared and cleaned. 

The drills, designed for use on pro- 
duction runs in screw machines or tur- 
ret lathes, are regularly stocked in 
straight shank taper length sizes from 
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drills also can be furnished. 
Whitman & Barnes, 40600 Plymouth 
Se Rd., Plymouth, Mich T-3-2133 


Gage Points 


Boron carbide gage points for stand- 
J ard and special gages offer low cost 
‘4g to 1% in. by 64th. Shank ends plus unusually long life. In the illus 
are tapped for use with threaded pipe tration, a boron carbide (Norbide) 
connections or can be made to fit spe- indicator point is being used on a 
cial requirements. Taper shank, extra Brown & Sharpe #951 electronic com. 
length and larger diameter oil hole parator. Extremely resistant to wear, 


solid 

carbide 

bushings 


A.S.A. Standard 
fully interchangeable with 
Standard Steel Bushings 


S & E bushings are precision 
ground and lapped to exact- 
ing finish and tolerance, yield- 
ing the highest bushing 
performance with long life, 
(more than 50 times the life 
of steel bushings). This in turn 
cuts down-time to a minimum, 
increases tool wear life and 
provides the users with the 
highest quality bushing at the 
lowest production cost. 


Ask for Ss 
illustrated 
bulletin I 
No. 102 / / 
= 


MACHINE PRODUCTS INC. 


Plant and General Offices: Bridgeport, Michigan 
Sales Offices in all Principal Cities 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A321 
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The Contract Forming Division 
specializes in forming metal 

to curved shapes. Bath 

Radial Draw Form methods and 
stretch form methods are 

especially suited to producing 
accurate curved parts from extrusion, 
strip , sheet and pre-formed 

sections. A full range of equipment 
for auxiliary operations is 

available in the Forming Division. 
Bath methods yield accurate 

parts in the toughest metals... jet 
engine rings, aircraft and 

missile shapes, and parts for 

many other industries. 


The Contract Division's facilities 
are available for production of 
parts in lots of 100 to 100,000. Send 

your inquiries to our Estimating 
Department or write for literature 
describing in detail the Bath 

forming methods and the 
contract facilities available. 


THE CYRIL 


BATH Contract 


COMPANY 


32352 AURORA ROAD + SOLON, OHIO 
(LOCATED IN THE GREATER CLEVELAND AREA) 
Manufacturers of Radial Draw Formers Dies © Tools 
Press Brakes * Tangent Bending Sequence Presses © Pres 

Type Brokes Special Machines 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-214 


these points will remain clean through 
out their entire useful life. They will not 
pick up dust or become charged. They 


remain smooth and polished during use 
and will not seratech work 

Robert Marks Co., 47 Goddard St., 
Providence, R. | T-3-2141 


USE READER SERVICE CARD ON PAGE 
233 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Hole-Cutting Tool 


The Hole-Mill, which operates like a 
conventional hole saw, produces deep 
holes in flat, thick plate, or on curved 
cylindrical pieces. In some tool sizes, 
it is capable of milling through-holes 
in stock as thick as *4 in. It can be 
used with automatic feeds on various 
machines, goes through stock in one 


pass without clearing chips, and cuts 


alloy steels as well as low carbon steels 
It can be re-sharpened as required. 

Because of the shape of teeth and 
special chamfer on their sides, chips are 
forced up and outward. The deep tooth- 
form leaves ample opening on sides to 
eject chips even when teeth are. buried 
deeply in the workpiece. Number of 
teeth is selected on various Hole-Mill 
sizes to insure maximum tooth strength 
and can be modified for specific ma 
terial applications 

The cutter is replaceable and threads 


onto a separate arbor which is equip- 
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ped with a removable, pin type pilot 
Step pilots or stub drills can also be 
used. Each arbor accommodates several 
mill sizes and is available in all stand- 
ard tapers and straight shanks. 

The tools are available in hole sizes 
from 1 to 4 in. They can be used in all 
common machine tools and. since they 
are piloted, can be used on portable 
equipment, 

Robert H. Clark Co., 9330 Santa 
Monica Blvd., Beverly Hills, Calif. 

T-3-2151 


Clinometer 


Light-weight precision  clinometer, 
manufactured by Leitz, is used for 
checking the inclination of machine 
elements relative to a level plane or to 
each other, and also to assist in obtain 
ing surface flatness during machining 
operations. 

The body is an aluminum casting 
and the base is permanently magnetized 
to provide self-clamping inclined 
positions. Leveling is possible in both 
planes. Separate longitudinal and cross 


levels are provided for leveling in either 
plane, with individual fine-adjustment 
screw for the longitudinal level. The 
optical cirele has a graduation of 120 
0-120 deg \ 


vernier in the microscope is direet 


superimposed double 


reading in degree, minute and 30 


-econd increments. Accuracy of optical 
circle and sensitivity of level are stated 
as 15 seconds of are 

Opto Metric Tools, Ine 
St.. New York, N.Y 


137 Varick 
T-3-2152 


Furnace Viewer 


This remote furnace viewer provides 
protection for operating personnel dur 
ing ingot production of titanium and 
other metals in are furnaces. The op 
tical viewer permits safe, maximum ob- 
servation of electrode travel. It fits 
over the viewing port of the furnace 


so that the operator can stand outside 
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a concrete barrier and study the image 
of the electrode on an 8 in. ground 
glass screen through safety-glass win 
dow, The elec trode can he visually fol. 
lowed from about 1 to 10 ft. 


sizes varies from about 1.5 in. at a 
ft working distance to approximately 
6 in. at 4 or 5 ft. since magnification 


Image 


of the image changes with respect to 
the image and object 

Special Products Group, American 
Optical Co., Instrument Div., Buffalo 
ia T-3-2153 


Electrochemical 
Machine Tool 


Built as a single unit, this electro 
chemical machine tool H-1 is designed 
for forming chip breakers and shaping 
and finishing tungsten carbide tools, 
It has a chip breaker side and an off 
hand side, A built-in power souree fur 
nishes the required direet current, 

The unit operates on the basis of 
electrolysis between a rotating cathode 
and the tool to be sharpened, serving 


as an anode, which is brought close to 


Heavy duty attachments 
increase versatility 
of dependable, low-cost 


Heavy Duty Vertical 
Milling Attachment 


Heavy Duty Offset 
Vertical Milling Attachment 


NAME 
FIRM 
ADORESS 
city 


operations . . 


Greaves and 7 other leading milling machines, 


GREAVES MACHINE TOOL CoO. 
2303 Eastern Avenue, Cincinnati 2, Ohie 


Send Comparison Chart. I will make my own comparison 
of GREAVES MILLS with other makes. 


> Send information on Attachments and Accessories for 
GREAVES MILLS. 


GREAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 
A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
. with GREAVES MILLS. 
Make your own comparison of 22 specifications of 


TITLE 


ZONE STATE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 3.215 
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Solving problems with VULCAN Tool Steels: 


Production run tripled 


Until recently, a run of 200,000 switch boxes 
on a double-acting draw press was an ac- 
cepted standard at Steel City Electric Com- 
pany, Pittsburgh. The compound die used 
in this single-stroke blanking and drawing 
application is subjected to severe abrasion. 
The boxes come off the press hot. 

Under pressure for greater production, 
Vulcan Alidie tool steel was used for the 
complete tooling set-up. 688,000 boxes were 
produced in one tool run. Inspection proved 
that the run could have gone even longer. 


Is there room for this kind of improvement in 
your production schedule? Talk to your Vul- 
can representative—your specialist in forged 
tool steels. Vulcan Crucible Steel Division, 
H. K. Porter Company, Inc. Aliquippa, Pa. 
Offices and warehouses in principal cities. 


Jesse Casasonta, tool and die 
superviser, Steel City Electric 
Company, calls the performance 
of Vulcan Alidie Teol Steel in 
this test miracle."* 


HKP>. — CRUCIBLE STEEL DIVISION 
- K. PORTER COMPANY, INC. 


FOR FURTHER INFORMATION USE READER SERVICE CARD: INDICATE A-3-216 


the cathode. A centrifugal pump sup- 
plies the electrolyte to the cathodes 
which are located at each end of the 
steel precision spindle. A cup wheel 
cathode takes care of removal and 
finishing steps on the offhand side. A 
peripheral wheel cathode is provided 
for forming chip breakers. 

For efficient chip breaker shaping of 
carbides, one pass of the wheel over 
the tool can cut a chip breaker 14 in. 
wide to any required depth in a matter 
of seconds. There is practically no dia- 
mond wheel wear because the diamonds 
act as wipers rather than as cutting 
edges. 

Vital components exposed to elec- 
trolyte are made of corrosion resistant 
steel. 

Everite Machine Products Co., 2005 
FE. Huntingdon St., Philadelphia 25, Pa 

T-3-2161 


Roll Dimension Gage 


The Roll-Chek provides a fast posi- 
tive method of checking difficult-to-gage 
roll dimensions. On countersink type 
flush-pin gages, roll dimensions may be 
checked in less than three minutes 


Davis Roll-Chek is also applicable for 
toolroom use in checking grinding roll 
dimensions fast and accurately. 

Dept. F-11, A. G. Davis Gage & Engi- 
neering Co., 21435 Dequindre, Hazel 


Park, Mich. T-3-2162 


Parallel V-Block Fixture 


Work on drill presses. benches, sur- 
face plates, can be supported on these 
Imp mules. Because the center is open 
to accommodate punch shanks, the 
tools are particularly useful to the die- 
maker when mounting punch plates to 
punch holders for drilling. V's at each 
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end are accurately machined in line. 


and can easily be adapted as a drill 
jig for rounds. 

They are available in two sizes: No. 2. 
which is 344 in. wide, 9 in. long and 
2% in. high, and No. 3, which is 4% 
in. wide, 121% in. long and 3 in. high. 

Illinois Metal Products, 429 W. 


Superior St., Chicago, Ill.  T-3-2171 


Portable Generator 


Two 1500-watt models of this port- 
able electric generator feature vertical 
shaft design. In these units, the entire 
weight of the generator is supported by 
a tubular framework. As a result of 
this design, the engine main bearing 
and shaft have longer life and more 
efheient service 


Simple shock mounting isolates the 


armature 


rotating action and engine 


vibration from the frame. The entire 
assembly floats in the framework which 


serves also as guard and 


protective 
carrying handle 
Powered by gasoline engines, the two 
Thor models—FG-1.5A for ac, and EG- 
1.5D for de-—provide 13 amp of 155 
eurrent 
175 N. State, 
T-3-2172 


Thor Power Tool Co 
Chicago, Il 


USE READER SERVICE CARD ON PAGE 
233 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Master Vernier Caliper 


Long 50-division Vernier scales with 
widely spaced, easy-to-read graduations 
are featured on the No. 123. satin 
chrome master vernier caliper, to sim- 
plify setting and reading without use 
of a magnifying glass. This feature 
permits having half .the conventional 
number of graduations on the bar. 

Both vernier plates fit flush with the 
main seale, thus avoiding reading errors 
Both the inside and 
vernier scales are 


due to parallax 


outside located on 


the same side of the tool so the caliper 
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is held and read identically for inside 
and outside measurements. The master 
bar and both vernier scales are ma- 
chine-divided to precise standards 

The gage is available in 12 and 24 
in. sizes graduated in thousandths to 
read the full 12 or 24 in. length. 


Hand Notcher 


Notches from 90 deg up to | in, deep 
in all thicknesse” of metal up to and 


d steel or its equiva 
lent can be cut » :th the No. 241 hand 
metal notcher. The blade 
with a slightly hooked shape to provide 


including 16-ga 4 
is designed 
shearing action and easy cutting, but 
also so that the tip may be engaged on 
a punch prick for accurate location of 
the notch. 

The tool weighs only 7 tb and is 21 


The L. S. Starrett Co., Athol, Mass long. Notehing die is fixed to the 
T-3-2173 end of one handle while the blade is 
A LL 


CARBIDE. 


Corbide 
for every machining need. 


STOCKED STANDARD BLANKS 
STOCKED STANDARD TOOLS 
STOCKED STANDARD INSERTS 


“Thro-Awey” inserts 


Witte tor Wivetreted catalog & Price List. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


WILLEY’S CARBIDE 
TOOL COMPANY 


1340 WEST VERNOR HIGHWAY 
DETROIT 1, 
WOODWARD 1-9444 


MICHIGAN 


INDICATE A-3-217 
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c Each page will give you 
new cost-saving ideas 


We'll be glad 
to send you a copy of 


this new catalog- White Today 


333 Schippers Lane 
Kalamazoo, Mich. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-218-1 


OFFSET BORING HEAD 
repeats to 


-000T 


in 30 seconds 


DEKA-BORE (and only DEKA-BORE) can : 
be adjusted in fractions of 1/10,000" 

on the full diameter as easily as reading 
1/16" on a steel rule. NOT A VERNIER 

OR SCROLL ADJUSTMENT. Can be cali- 
brated in increments of .00005 on radii 

or .0001 on diameter as easily as pick- 

ing up .002 on a conventional microme- 

ter dial. 


100% GUARANTEED! 


PRECISION TOOL & MFG. CO. orm 


Gentlemen Pieose send me 


Name of neorest DEKA BORE distributor, 
free demonstration 


Cicero 50, Hilinois TE-3 


who will orange 


Free literature and prices 


NAME 


FIRM 
ADDRESS 


operated by a double lever or linkage 
action that greatly multiplies the force 
exerted on the handles. Both blade and 
die are easily replace able. 

Either square or angled notches can 
be made nm corners ot sheet, up to 
length of 114 in. on a side. Corners 
can be sheared off at any angle with a 
maximum length of cut of 11% in. The 


tool also will notch flange - and folded 


up edges, even in narrow channels, The 
blade holder is shaped to provide 
instant registering of the cut in one 
flange with a corresponding cut in the 
other flange where the flanges are 1 in. 
or less apart 

W hitney Metal Tool Ror k ford. 
T-3-2181 


Vertical Boring 
and Turning Units 


Fully electrical in their operation, 
these vertical boring and turning ma 
chines offer 24 feeds from 0.0016) to 
0.250 in. per table revolution, and 24 
speeds in any one of three standard 
ranges: low, intermediate or high. All 
controls are located on the movable 
pendant station and on an auxiliary 


control panel mounted on the machine 


Horsepower ranges from 40 to 50 on 


The Tool Engineer . 
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10. 36 and 46-in. sizes, and id to LOW 
on sizes 56 in. and up 

Spindle and spindle mounting are 
designed to provide maximum table 
stability with resultant high machining 
accuracy. Unit construction of spindle 
drive provides simplified maintenance 
Other features are antibacklash nuts 
for all cross-feed movements and auto 
matic lubrication of all moving parts 

The machine illustrated is a 46-in 
size with ram and turret head on rail. 
It is equipped with a side head, and 
coolant pan. Others are available in 30, 
36, 46, 56-in. sizes and up, in a variety 
of head combinations, with or without 
side head 

American Steel Foundries, King Ma- 
chine Tool Div., 1150-7 Tennessee Ave.. 
Cincinnati 29, Ohio T-3-2191 


Impact Tool 


Designed for mounting at any angle, 
this impact tool attachment can be used 
on drill presses, special machines, arbor 
presses and other machines. Designed 


for mounting at any angle, Impact-Tool 


greatly simplifies marking, light piers 
ing staking and riveting. 

The tool operates on line pressures 
as low as 20 Ib and can be actuated 
electrically by solenoid or manually 
by poppet valve. There is only one 
moving part. 

Air-Impae Co., 920 Walnut, Flint 1, 
Mich T-3-2192 


USE READER SERVICE CARD ON PACE 
233 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Automatic Sizing Gage 


Pneumatic indicating device is appli 
cable to any grinding gage with stand- 
ard fitting for dial gages. Measuring 
heads are available with and without 
zero adjustment 


The gage, called Deltameter, is suit- | 


able for machine control when gaging 
is dene during processing of parts, 
selective sorting or other control meth 
ods in which it is desirable to actuate 
electric circuits for control purposes 
Deltameter gages are available with 
symmetric scales and graduated in 
0.001, 0.0005, 0.0001 and 0.00005 in. 
Indicating Deltameters for grinding 
operations have a scale range of 0.013 
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Creative Tooling 


MULTIPLE-SPINDLE NUTSETTERS 


here is 


AIR-OPERATED 


Two in Line 


VRITEF FOR LITERATURE AND COMPLETE INFORMATION 


Five Spindle Wheel Unit 


For increased production and 


lower overall cost, make Cleco a 


working part of your creative 
tooling program. In fact, wherever 
your Operation involves air-power 


for production equipment, 


whether Portable, Semi-Automatic 


or Automatic, think first of Cleco 


24-Spindle Oil Pan Unit 


* Grinders * Sanders * Rotary Drills 
* Riveters * Backfill Tampers * Chippers 


* Scaling Tools * Nut Runners 
* Impact Wrenches * Multiple Spindle Units 
* Screwdrivers * Sump Pumps 
* Paving Breakers * Spike Drivers 


* Air Line Accessories and Fittings 


Division of the REED ROLLER BIT COMPANY 


5125 CLlLIiNTON DRIVE ° HOUSTON 20, TEXAS 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; INDICATE A-3-219 
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Micro-photograph 
right side) shows how 
lo-Finish eliminates 
grinding marks. 


ENDT-SONIS COMPANY 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: 


but plenty tough! 


The difference is in the finish! 


All Wendt-Sonis drills, reamers, counterbores 
and other round tools are 30°/, smoother by 


profilometer readings. Flo-Finish, an extra 
operation applied after final grinding, 
practically eliminates grinding marks. 


3 aon hip fl from 

ster chip flow cutting» 
friction also means less tool-damag : 


“heat with a resulting increase in tool life. 
‘In addition, less bpeee is required, and 


finish is improve 


some ca 
average 


For detailed information on Wendt-Sonis 
tools, for competent technical 

assistance on tooling problems, see your 
Wendt-Sonis distributor's salesman. 


Send for free 94-page Catalog 
No. 55—Address Dept. TE-357 


Hannibal, Missouri © Rogers, Arkansas 


s and speeds. Lower chip 


\ 


INDICATE A-3-220 


ES 


WENDT-SONIS tools cut 


fast and clean... stay sharp 


Flo-Finish reduces chip friction — 


in. divided in one coarse and one fine 
Measuring accuracy 
=0.00005 in. 

The dial is about 5 in. in diameter and 


measuring range. 
is within 


can be easily read from a distance. In- 
struments with up to 12 electrical con- 
tacts can be furnished. 
The C. E. Johansson Gage Co., 10641 
Haggerty Ave., Dearborn 1, Mich. 
T-3-2201 


USE READER SERVICE CARD ON PACE 
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Tap for Cast Iron 

Stronger, free cutting tap, called the 
Strate-Face, has a flute 
makes it effective in tapping cast iron. 


form which 


It has a straight cutting face with a 
scientifically-determined rake angle, to 


provide accuracy in tapped hole sizes 


The flute and core design provides a 


high strength zone resulting in strong 


tap, long tap life and low breakage. 


These taps are available in standard 


ground thread sizes from #6 to %4 in 
Besly-Welles Corp., South Beloit, I! 
T-3-2202 


Scrap Chopper 


Serap stock feeding from the press 


is taken by this pressroom accessory 


which uses an orbital shearing action to 


chop it into a size easily and eco- 


nomically stored for collection. 


The unit may be tipped at any angle 
required for feeding. The chute through 


which material passes to cutting blades 
has a reciprocating action. which pre- 
vents the stock from hanging-up 
Cutting thick 
ground on one surface only, are self- 


aligning and still usable when reground 


down to half the original thickness. 
The cutting action allows equal open 
ing at each end of the cutting blades 


The Tool Engineer 
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to permit tree entrance ol material 
through the blades. Thick stock that 
is accidentally fed between blades, 
simply stalls the unit without danger 
of breakage to any parts. The motor is 
heat-protected. 

The scrap-chopper is powered by 4 


\-hp, 115/230-y, single-phase, 60-cycle 
drive. Present model has a capacity ot 
6 in. wide by 0.065 mild steel 

Cooper Weymouth, Inc., Stratford, 


Conn T-3-2211 


Band Saw 


Designed for cutting mild steel, stain- 
less steel and hardened steel up to 14 


in. thick, this Connecticut’ band saw 
features friction cut to produce smooth, 
accurate edges with a minimum of burt 
and without distortion 

The saw is available in three models 
and different speeds for cutting a 
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variety of materials. Model A-24-S offers 
i single speed anywhere between 1860 
and 6000 fpm tor wood, plastic, non 
ferrous metals and friction cutting. 
Model A-243 has three fixed speeds: 
150 fpm for sawing heavy mild steel; 
640 fpm for stack sawing galvanized 
sheets; and 4870 fpm for nonférrous 
metals, wood, plastics and friction cut- 
ting. 

Model ‘A-24-V has a 3-range variable 
speed drive: 58-173 fpm for tool steel 
and heavy mild steel; 244-730 fpm for 
heavy nonferrous materials and stack- 
sawing galvanized steel sheets; and 
1822-5460 fpm for nonferrous metals 
wood, plactics, and friction cutting. 

W. Whitney Stueck, Inc., Old Say- 
brook, Conn T-3-2212 


Profiling Unit 


High production 360-reg profiling, 3 
dimensional contouring and swarf or 
twist machining can be performed in 
steel, aluminum or titanium with this 
machine. 

Using a hydraulic tracing valve, the 
operator manually traces a template, 
and the cutting tool machines profiles 
or 3-dimensional contours to an accur 
acy of + 0.005 in. For swarf or twist 
cuts, the spindle is mounted on are 
shaped ways which permit the spindle 
to pivot 20 deg either side of vertical 
center line. 

A 20-hp hydraulic powered spindle, 
with speeds from 37 to 3000 rpm gives 
the unit the necessary range and power 


saved 40,000 
in 8 months with 

LAMINA GUIDE PINS 

and BUSHINGS” 


Research and experimentation hove proved that 
guide pins and bushings ore almost as important to 
die performance and upkeep as the design and 
manufacture of the die itself. Lamina Guide Pins and 
Bushings, in fact, can effect a substantial savings in 
production costs as this quotation from an actual 
user letter attests On a limited test of Lamina 
Guide Pins and Bronze-Plated Bushings we have 
saved approximately $40,000 in die maintenance 
over a period of eight months 


Precision produced Lamina Bushings combine hard 
ened steel for strength, bronze ploting for free, 
smooth action to eliminate seizing and scoring. A 
prefinished 1.D. assures full length roundness and 
straightness for better fit, finer alignment, longer life 
Lomine Guide Pins, mode of special, uniformly hard 
ened tool steel, resist wear, bending, mushrooming | 
Further, Lamina grinding and burnishing methods in 
sure perfect concentricity and dimensional accuracy 
You can be sure, too, whatever your requirements, 


that offers 


) size and type guide pin and 
bushing for your needs 


Hf you build or use die sets, youll 
wont o copy of Lamine’s new 
40 page catelog Complete 
with epplicotions, 
\ diunenvans end prices of Lamune 
Guide Pins, Gide Pin Bushings 
and accessories, the catalog 
yours for the gsking Write 
today tor your tree copy 


STRAIGHT TYPE 
PIN 


to deameter 


Shoulder and removable 


types also available 


SHORT SHOULDER 
TYPE 


Small tae clamp 
bronze plated of solid 
Ampco Bronte 7 
lengths, pin diameters 


to 


HEAVY DUTY TYPE 

Large toe clomp, bronze 
plated for heavy die wets 
5 lengths, pin diameters 7 


to 3 


Special Pins and Bronze -Plated Bushings for any 
application... send prints for prompt quotation 


DIES AND TOOLS, INC. 
P.O. BOX 31, ROYAL OAK, MICHIGAN 
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Milling production 25 years ago 


..less than 10 motor blocks per hour 


Milling, drilling, chamfering and 
tapping production TODAY... 


103 motor blocks 
per hour! 


Twenty-five years ago tool 
engineers marveled at this 
Kearney & Trecker Mill 
above Today tool engi 
neers rate a salute for their 
vital roles in the develop 
ment of outstanding tools 
like this Kearney & Tracker 
Special Machinery Division 


high-production Automatic 


Transfer Machine (below.) 


Naot only have production rates 
vastly increased with modern machine 
tools such as KEARNEY & TRECKER 
Mills and special Six-Station Automatic 


25th ANNIVERSARY 


. Transfer Machines (above) — but multiple 
J LIL THROUGH CREATIVE 


== machining operations are also performed, 


It’s engineering progress and leadership like this that 


KFARNEY &TRECKFR illustrates why so many large and small metal-working 


firms take advantage of Kearney & Trecker’s ingenuity and 


skill in solving their special machining and production problems. 


For details contact Special Machinery Division, Kearney & Trecker 
Corporation, 6772 West National Avenue, Milwaukee 14, Wisconsin. | 


Special Machinery Division Designers and Builders of Precision and 


Production Machine Tools Since 1898 
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NEW YORK, N. Y. 
Kearney & Trecker Corp 
409 Grand Ave 

Englewood, New Jersey 


NEW ORLEANS, LA. 
Stouss & Hoas, Inc 
524 Camp St 


ATLANTA, GA. 
Scott Machine Tool Co. 
411 Willioms St., N.W. 


BIRMINGHAM, ALA. 

George M. Meriwether 
Industrial Equipment 

1712 Seventh Ave. North 


BOSTON, MASS. 
Stedfast & Roulston, Inc 
1! Deerfield St 


BUFFALO 23, N.Y. 
Syracuse Supply Co 


1965 Sheridan Drive 
CHARLESTON, W. VA. 


Wm. S$. Bolden Co, Inc. 
MacCorkle Ave 


CHATTANOOGA, TENN. 
Scott Machine Tool Co 


CHICAGO, ILL. 
Jackson-Fotsch Co 
7350 West Lawrence Ave 


CINCINNATI, O 
The E. A. Kinsey Co 
327-335 W. Fourth St 


OMAHA, NEB. 
Fuchs Mach. & Supply Co 
2401 N. Eleventh St 


PHILADELPHIA, PENN. 
Machinery Assoc, Inc 
325 E. Lancaster Ave 
Wynnewood, Penna 


PITTSBURGH, PENN. 
Kearney & Trecker Corp 
4 West Manilla Ave 
PORTLAND, ORE. 
Harry M. Euler Co 
2811 Gilsan St 
RICHMOND, VA 


Smith-Courtney Co 
Seventh & Bainbridge Sts 


For details, contact these 


KEARNEY & TRECKER 
DISTRIBUTORS 


or write to 


KEARNEY & TRECKER CORP. 


6772 W. National Ave., Milwaukee 14, Wis. 


CLEVELAND, O 
Kearney & Trecker Corp 
Euctid Ave & E. 17th St 


ROCHESTER 4, 
Syracuse Supply Co 
311) Alexander Street 


ST. LOUIS, MO. 

Blackman & Nuetzel 
Machinery Co 

1713 Washington Ave 


ST. PAUL, MINN 
Sales Serv. Moch ToolCo 
2363 University Ave 


SALT LAKE CiTY, UTAH 
Todd Machinery Co 
4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co 
7th & Carleton Berkeley 


SAN JOSE, CALIF 
Moore Machinery Co 
656 Stockton Ave 


GREENSBORO, N.C. SEATTLE, WASH. 
Smith-Courtney Co Dawson Mach Co 
239 S. Davie St 5700 First 


HICKORY, N.C SHREVEPORT, LA. 
Smith-Courtney Co Peerless Supply Co, Inc 
103 3rd Street, S W 701 Spring St 


HOUSTON, TEX 1,N. Y. 
Steel & Machine Tool Sales *¥tacuse Supply Co 
6414 Navigation Bivd 4.332 W. Fayette St 
TULSA, OKLA 

White Star Mach Co 
104 Boulder Bidg 


COLUMBUS, O 
The E A. Kinsey Co 
1020 W. Fifth St 


DALLAS, TEX 
Greene Machinery Co 
6300 Wyche Bivd 


DAYTON, O 
The EA Kinsey Co 
16 Washington St 


DENVER, COLO 
FJ. Leonard Co 
1219 California St 


DETROIT, MICH 
Kearney & Trecker Corp 
10600 P tan Ave 


INDIANAPOLIS, IND. 
The E A Kinsey Co 
550 Stadium Drive 19 West 10th Street 
KANSAS CITY, MO. WICHITA, KAN 
Blackman & Nuetzel White Star Mach. Co 
Machinery Co 101 N. St. Francis 
1103 Armour Bivd 


LOS ANGELES, CALIF. 
Moore Machinery Co MONTREAL 
3200 S$. Garfield Ave OTTAWA 
QUEBEC 
MILWAUKEE, Wis TORONTO 
Kearney & Trecker Corp WINDSOR 


6784 W. Notional Ave 


Williams & Wilson Lid. 
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to machine steel as well as aluminum 
and titanium, Speed changes are made 
through pick-off gears, providing up to 
30,000 in-lb of torque at 37 rpm 

The Profiler table measures 42 x 144 
in. with 136-in. travel. Table feed is 


0-40 ipm with rapid traverse of LOO 
ipm. Six full length T-slots provide 
clamping facilities for tooling or 
fixtures, 

Arrow Engineering Co., Inc., 120 EF 
Market St.. Indianapolis, Ind. T-3-2231 
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Inserted-Blade 
End Mills 


Self-gaging design minimizes grind 
ing time of a series of inserted carbide 
tipped blade straight-shank end mills 
Another feature of the mills is a quick 
change diameter adjustment Nine dif 
ferent sizes are available, standardized 
specifically for high-performance mill 
ing of aluminum and light metal alloys 

Diameters range from 1 to 245 in 


length of cut is or 


Thread Gage 


Pitch diameters of any threaded part 
having external serew threads up to 
1'.-in diam and of any specified piteh 
can be checked and indicated by the 
Thread Checker gage 

No special wires or attachments are 
required, The instrument is simple to 
operate mechanically to obtain” piteh 
diameter readings from 0 in, upward on 


dial graduated in O.OOOL in’ incre 


lengths range from 2'4 to 344 ine: and 
shank diameters are from |] to 2 in 
to fit standard end mill holders. Right 
hand cut is standard 

Blades are held in the cutter bodies 
by replaceable serrated wedges that 
combine to produce crosslock construc 
tion. For quick adjustment, cutter di 
ameters can be increased in '4.4-in 
increments. No gages are required to 
check uniformity of blade projection 
as this is controlled by the serrations 

Goddard & Goddard Co., 12280 Burt 
Rd., Detroit 23. Mich T-3-2232 


ments. For more precise measurement 
the Thread Checker may be adapted for 
use with Shefheld single-column Pre 
cisionaire® air gages and Plunjet® air 
gaging cartridges or with the electronic 
Accutron Amplifier and Eleetrojet pick 
up unit. 

The device uses one pair of gaging 
tips for each pitch of thread to be 
checked Tips have threaded shanks 


and are interchangeable to cheek vir 
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Unique Head 
on Drill Press Speeds 
Production 2'/2 Times 


Drilling 5/32” holes 3/8” deep, in tough 
forged rivets is a requirement in the pro- 
duction operations of the Bradley Wash- 
fountain Company, Milwaukee, Wisconsin 


Former methods produced only 125 pieces 
per hour with very high drill breakage due 
to the hard stringy metal. How to reduce 
drill breakage and increase production was 
an ever present problem with this manu- 
facturer 


New Head Tried 


In an attempt to solve it, a special auto- 
matic drill unit, with all operating and 
control mechanisms built-in, was set in 
place of the standard head on the drill 
press regularly used for this work, A cycle 
timer and unloading chute were added to 
complete the new set-up. Note the special 
mounting bracket, an accessory supplied by 
the manufacturer, used to secure the new 
drill head to the standard drill press 
column, Because more accurately controlled 
precision feeds and speeds are possible with 
this new drill head, these remarkable new 
production results were achieved: 


1—neo drill breakage 
2-333 pieces per hour— 
times former production 

3—lower unit cost 
This unique drill head is a completely new 
and different production tool. It is the 
Dumore Automatic Drill Head, Series 24, 
designed for single or multiple unit opera- 
tions where versatility and flexibility are 
necessary to meet the varying conditions 
and frequent changeovers of diversified 
manufacturing. In this case, it proved its 
worth on one set-up. When desired, it can 
be moved quickly and easily to numerous 
other operations with minimum time loss. 
For further information about this and 
other automatic precision tools for greater 
production possibilities at lower cost, write 
to The Dumore Company, 1310 Seventeenth 
Street, Racine, Wisconsin 


the DUMORE Series 28 Automatic 
‘*DRILL-N-TAP’’ UNIT 


A large aircraft parts manufacturer 
uses a bank of 9 “Drill-N-Tap” Units, 
mounted on standard drill press col- 
umns, to get twice as much produc- 
tion per hour at lower cost, over hand 
methods. This combination set-up han- 
dies hundreds of small and large drill- 
ing and tapping operations daily. Drill 
brushings are simply removed when 
tapping. Tap fits into chuck, no extra 
head is required. A flip of the switch 
controls tapping or drilling. 


This company also uses over 40 Du- 
more Series 24 Drill Units for all 
types of production drilling opera- 
tions. They find that these automatic 
machines further help to cut costs and 
speed output all along the line. 


A driller and a tapper ... all in the 
same tool .. . at the cost of only one! 


It drills or taps without attachments 


with less tool breakage and scrap 
losses. No long overhang, or expen- 
sive clutches to wear out. Self-revers- 
ing motor, electrically controlled, with- 
draws tap by reversing spindle rota- 
tion. Work mounts close to fixture with 
little tool travel for faster ‘cycling, 
less idling time. 


Mounts in 3 minutes —anywhere — 
with simple nose mounting bracket, 
on job after job for production runs in 
the high thousands or low hundreds. 
10 speeds from 265 to 4900 rpm 
standard. 


Available as complete Drilling and 
Tapping Press with fixture, press and 
“Drill-N-Tap” Unit, or, “Drill-N-Tap” 
Unit supplied with bracket to convert 
your 14” x 17” drill press into a com- 
pletely automatic drilling and tapping 
machine. 


GET A DEMONSTRATION NOW... SEE YOUR DISTRIBUTOR, OR WRITE 


YOU CAN DO MORE WITH DUMORE DRILL UNITS 


AUTOMATIC 
} [ DRILL UNITS 
TOOL POST AND 
HAND GRINDERS 


PRECISION TOOLS 


1310 Seventeenth St., Racine, Wis. 


224 FOR FURTHER INFORMATION USE READER SERVICE CARD: INDICATE A.3.224 
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tually any pitch of any straight serew 
thread. Either a 16 or 40-02 gaging 
pressure may be selected by the oper 
ator. Other gaging pressures are avail- 


. able. Setup is made from a master 
thread plug or a previously calibrated 
prart. 

Div. 710, The. Shefeld Corp., Day- 

ton 1, Ohio T-3-2251 


Heating Bands 
For Injection Molders 


Thermastrip bands for all makes and 
models of injection molding machines 
are designed to improve efficiency of 
the units by more than 40 percent 
They provide full-circle heating, posi 
tive pressure, rapid assembly even on 
hot cylinders, minimized contamina- 


, top performance - longest life 


3. All S-P cylinders are engineered throughout for high 

speed, efficient operation. Piston rods are heat treated — 
and hard chrome plated to resist scoring. Bronze car- 

tridges with extra long bearing surfaces are easily re- 

movable for quick servicing of rod seals and wipers. 

End plates are rolled steel. All S-P cylinders are built 

to JIC standards. 


S-P STANDARD AIR CYLINDERS hove brass tubes to 
eliminate corrosion. Cushions float on O-rings for 
maximum cushioning. Eleven bore sizes, 1/2" — 
14”. 21 mounting types. Readily modified for oil or 
water. Send for Catalog No. 110. 


tion of terminals and wiring. The tubu 
lar elements are built for long life at 
140 volts. There is complete inter 
changeability of individual component 
parts. which are adaptable to 44-in 
variation in cylinder diameter. 

The bands are available in 114 or 214- 
in. widths: diameters 4 to 12 in. are 
standard although larger diameters are 
avail ible 

Thermal, Ine., 9400 Robinson Rd 


Franklin Park, II T-3-2252 S-P HEAVY DUTY AIR CYLINDERS for automation 
and other severe applications. Double porting 
for extreme high speeds. Heavy wall seamless 


7. steel tube. Nine bore sizes, 12" — 8”. Five 
Metal Disintegrator mounting types. Approved and used by two 
Hardened steels, carbides, titanium major cutomobile manufacturers. Send for Cata- 


borium, permanent magnets, cast alloys, log No. 109-A. 
cobalt. nickel and other hard metals can 
SP HIGH PRESSURE HYDRAULIC CYLINDERS hove 
seamless steel tube. Special locking mechanism 
eliminates tie rods. Designed for 2,000 psi. Eleven 
models in 11 sizes. Send for Catalog No. 104. 


be cut easily with this model C-56 dis 
integrator machine. Designed primarily 
for removing broken taps. reamers, 


studs, set serews ejector pins of bush- 


ings, the unit is also used for cutting 


Step up production with S-P cylinders. Representatives in 
principal cities. Prompt deliveries. Order catalog by num- 
ber shown above. The S-P Manufacturing Corporation, 
30201 Aurora Rd., Solon, Ohio. In greater Cleveland. 


GPecify 4P 


GREATER CLEVELAND. 


A BASSETT: COMPANY 
ROTATING AIR AND HYDRAULIC CYLINDERS 
AIR PISTONS, VALVES. ACCESSORIES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-225 
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« THREAD ROLLING © OVOCONE DIES © TAPS © THREAD MILLING CUTTERS © REAMERS .. 


Here, for the FIRST Time... 


1S A TAP SPECIFICALLY FOR SCREW MACHINES. 


This new high speed steel, ground thread tap with its 
short thread length, spiral point, and specially heat- 
treated necked shank cuts cleaner threads, has longer 
life, reduces bellmouth condition and tap breakage... 
and pays big dividends in improved work quality, in- 
creased output, and lower tooling costs! Tests prove that 
performance is excellent on practically all machinable 
metals. Plug and bottoming types in machine screw sizes 
No. 2 to No. 10... available now from stock at the P&W 
Branch Office near you. Write for complete information. 
Pratt & Whitney Company, Inc., 16 Charter Oak Boule- 
vard, West Hartford, Connecticut. 


SB Ss 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS « GAGES + CUTTING TOOLS 


dovetails in hardened dies and tools 
new centering holes in taps, internal 
and external keyways and slots. oil 
holes, pilot holes through taps or ream 
ers 

As shown, this unit may be hooked 
up to any drill press 

The Cammann Mfg. Co.. Inec., 2700 
Henninger Rd. Cleveland 9. Ohio 

T-3-2261 


USE READER SERVICE CARD ON PAGE 
233 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Clamp Assembly 


In the simplified design of this cam 
lever clamp, a hexagon shaft connects 
the handle to a cam Continuing rise 


in the cam causes the clamping ietion 


Three tapped holes in a fixture base are 
required to mount the unit 

Handle on the assembly is adjustable 
throughout. 360 deg. It can be used 
on either the right or left side of the 
clamp 

Monroe Engineering Products. Ine 
ISIS Hurd Rd. Monroe, Mich 


T-3-2262 


Hole Location 
Gage Accessory 


Phe Booster-Bar is used with Center 
Mike hole-location wage to measure 
greater center-distances 

There is a Booster-Bar for each of 
the three standard Center-Mike sizes 


the largest adds 9 in. to the measuring 


4 
: 


range of the Al2 gage raising it from 
12.4 inches to 21.4 inches. 
Each accessory assembly has a long 


and a short precise-length rod which 


. are held in plastic brackets that are 
slotted to hold the Center-Mike in the 
second step of the measuring sequence, 

The two ro 1s coverage for all com 


binations of hole diameters and center- 
spacing, from the normal range-limit of 


the gage alone to the extended range 


limit supplied by the bar. 

Sorensen Center-Mikes. Ine 264 
Kossuth St., Bridgeport 8, Conn 
T-3-2271 


Pneumatic Cylinder 


This single-acting cylinder has only 
} 


two moving parts and can be adapted 


to a variety of applications for lifting. 
ejecting, clamping, back gaging, and 
similar uses. It is useful both as a 
kicker in) pressroom installations and 
as a disappearing back gage pin facili 
tating loading and unloading of stamp 
ings. It measures ine plus stroke 


in length, and 1'4 in. in diameter, and 


can be actuated by a ait Tine 210,000 HOLES .. . 


Strokes most frequently used are the 
415 and 6 in 

A thin-walled piston rod in the kiekes 
prevents ee to die sections in the AND STILL RUNNING! 
event of air-line failure Total collapsed 
thickness of the piston rod is compar 120,000 pieces before the first grind eee 90,000 after 
able to the gage of metal being formed grinding...and still producing accurately threaded 
holes! These are the actual performance figures reported 
by a satisfied user of P&W Taps. Performance like this 
is possible, because P&W Taps are always accurate, al- 
ways concentric with shanks, threads, OD’s and chamfers 


Milling Arbor ... all ground on centers. 


or fabricated in the dies 
Sahlin Engineering Co. Ine 
Box 289, Birmingham, Mich. T-3-2272 


7 T ne When you buy taps, you're really buying the number of 
this mithing rhor design provides 

finished workpieces they'll produce. That’s why Pratt & 
alignment accuracy and fast setup. Both 
the large end bearing surface and the Whitney Taps and other Cutting Tools are your best buy. 
srooved-end-collar are decidedly larger Complete lines available from stock at the P&W Branch y 
in diameter than the spacers used on Office near you. Write for full information. Pratt & is 
the arbor. There is no need for cocking Whitney Company, Inc., 16 Charter Oak Boulevard, West 
when the spacers and sleeves are Hartford, Connecticut. 


snubbed up on the arbor 


The grooved outside diameter and A, 
large size of the end collar make it Cy 
Y LY / 


. MILLING CUTTERS © CUT-OFF GLADES © END MILLS © KELLER CUTTERS © KELLERPLEX BURBS... 


PrRaTT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS . GAGES + CUTTING TOOLS 
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GUARANTEED ACCURACY 


has developed from more 
than 90 years’ specialization 
with practical metrology. 
The resulting sip techniques 
—as used in length measure- 
ments by national Bureaus 
of Standards—may be most 
profitably applied with sip 
UNIVERSAL & LINEAR MEASUR- 
ING MACHINES, SIP high pre- 
cision MICRO-INDICATORS, and 
SIP PROFILE PROJECTORS. How 
well these techniques and 
machines can work to your 
advantage is illustrated in 
the film offered below. 


FREE Showing 16mm. Sound Film 


“ABSOLUTE 
MEASUREMENTS” 


AMERICAN SIP CORPORATION 
100 East 42 Street, New York 17, N.Y 


Please arrange, with no obligation, 
for a free group showing at my 
plant of your 25 minute, 16mm 
sound film, “Absolute Measure 
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quickly identifiable by touch or eye. 

A large fillet reinforces the 
point between the arbor and shank on 
the arbors, and guards break- 
age under heavy loads. 

These features are 
styles of arbors. S'yle 
work and small 
standard sizes 
larger cutters 


stress 
against 


available on two 
used for light 
cutters, is made in 
7% to 1% in. For 
and dual overarm sup- 
port, Style B is made in standard sizes 

from % to 2% in. 
Secully-Jones and Co.. 
T-3-2281 


from 


Chicago, 


USE READER SERVICE CARD ON PAGE 
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Self-Locking Set Screw 


Locking action of this self-locking set 
screw called the Crest-Lok, is provided 
by an unthreaded portion, a thread and 
a half high, of the set screw. Diameter 
is approximately the pitch diameter size 
and tends to compress the crest of the 
threads in the tapped hole when driven 
to a flush position. 

There is need for hole tap- 
ping. Amount of locking action can be 
controlled simply by changing the tap 
drill diameter. Repeated reuse does not 
appreciably affect 

They can be 


precise 


locking action. 
hopper-fed through the 
Setko System for hopper feeding head 


less set screws in sizes as small as #2 
(0.086 in.) 
Any size headless set screw, soc ket. 


fluted, slabbed and slotted, in Setko Nu 
Cup and all other standard or special 


points are available. 
Set Serew & Mfg. Co., Bartlett, Tl. 
T-3-2282 


Cutoff Tool 


Great savings in cutting time, 
replacement 
achieved with the 


costs and power are 


new Speedway cut 


lathes 
machines. It is 


off tool assembly for 
math 


auto- 
so constructed 
that there is no overhang problem; the 
is supported by tension 
This de- 
sign permits use of a thin blade in rela 
tion to depth of cut 


cutting edge 
instead of bending moment. 


For example, for 


JIG & FIXTURE 
COMPONENTS 


complete line—over 500 parts 
“FIXTURES IN A JIFFY” 


ANGLE PLATES 


Our "T" Angle Plates have many 
applications as milling fixtures, 
comperator stands or drill jigs. 
The addition of a few special 


ports make this a com- s 


plete fixture at little 
cost. Normalized, pre- 
cision - machined cast- 
“ 
Standard's Box Jigs are made in either square or 


ings—7 standard sizes. 
rectangular styles in 9 sizes. It will pay you to have 
them on hand in several sizes. 


MILL FIXTURE BASES 


Mill Fixture Bases are 
available in a variety 
of sizes. All are normal- 
ized and precision- 
machined, They are 
furnished with either 
standard keyways, or 
jig-bored holes for 
“Sure-Lock"’ Fixture 
Keys of no extra cost. 


“Sure-Lock” Fixture Keys 
shown in our catalog 


WRITE FOR copy 
FREECATALOG 


iNustrating eur complete 
line of top quality jig 
and fixture parts. 


AUTOMATION NOTE; Also Custom-Built Precision 
Parts for Automation Tooling. Ask us. 


STANDARD PARTS CO. 


1012 BROADWAY « BEDFORD, OHIO 
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NOBLE & STANTON 
Ge 
= | 


cuts up to 414 in. in depth, the blade 
thickness is 0.095 in. Blades of 0.0625 
in. also are available. 

blade prevents 
tool chatter and creates little heat. The 


The vertically-hung 


tool is especally stable when making 
interrupted cuts, as on hexagonal, octa- 
Blades 


and holders are available for cuts up to 


gonal and square workpieces. 


114 in. deep. Serrations on holders and 
shanks permit fine adjustments. Blade 
sharpening is easily accomplished with 
one or two passes over any tool grind 
ing wheel. 

Wye-Stanley Tool Co., 3503 E. Olym 
pic Blvd., Los Angeles 23, Calif 

T-3-2291 


Gravity Feed Oilers 


“Dry starts” of machinery that has 
shut avoided by 
using the Kwik-Flush gravity-feed oiler 
\ special reservoir built into the oiler 
automatically 


been down may be 


floods bearing with ap 
proximately ', oz. of lubricant as soon 
as the oiler valve is opened. Following 


the flushing cyele, the oiler funetions in 


a normal lubricant 


manner, 


feeding 


drop by drop at any required rate 
While machine is idle, it again stores up 
oil for the next flushing cycle 


Kwik-Flush 
10-07 pl 


-qt and 2! 5-qt 


available in 
‘ apact- 
Pyrex 
and 
solenoid shut- 


ties. with either heat-resisting 


or shatterproof Lucite reservoirs 


manual or electric 
off valves 

Trico Fuse Mig. Co... 
N. Sth St 


with 


Dept. TE, 2948 
Milwaukee 12, Wis. 
T-3-2292 


Automatic 
Polishing Machine 


Kither 2B roll mill sheets or formed 
flat surfaces 
equivalent #4 finish or better with this 
Model 43-R3 hydraulic automatic stroke 


polisher 


can be polished to an 


March 


1957 


Phe unit employs an hydraulic system 
which powers a traveling head at from 
80 to 90, 8-ft strokes per minute, with 
strokes buff roll 


longer possible \ 


mounted on the traveling head backs 
up the 6 in. wide abrasive belt with a 
soft that 
finish. stock 


pressure uniform 


gives a 


table reciprocates 


and ONLY 


Delpark 


HAS IT! 


@ AUTOMATIC, 


SOLVENTS 


LEANERS AND 


Require VAL OF 


urgent need of industry .. . 
metalworking field. 


cient filtration looks to Delpark . . . 


FOR FURTHER INFORMATION 


 Filter-Matic 


@ FOR LOW MICRO-INCH FINISH REQUIREMENTS 


@ HIGH CAPACITY FLOW 
@ MINIMUM SPACE REQUIREMENTS 
SELF-CLEANING 


Designed and developed by Delpark to answer an 
particularly in the 
The demond for this proves 
that Delpark’s new filtration concept is opening the 
way to better filtration at less cost. Here again is 
proof that industry searching for better, more effi 


FIRST in Filtration Advancemen 


Bocked by more than 40 years 


USE READER SERVICE CARD 


TUBULAR SCREEN 
VACUUM FILTER 


RATES 


ALL LIQUEDS 
MINUSE PARTICLES. 


experience in industrial filtration 


INDUSTRIAL FILTRATION COMPANY 


20 INDUSTRIAL AVENUE 
LEBANON, INDIANA 
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RED-E Cam Dog No wheel marks 


finger-tip control Rigid 


and, it’s only possible _ es points 


revolve 


with precision, anti-friction with the work, 


RED-E GRINDER CENTERS 


Chatter, wheel marks and out-of-roundness is 
caused by looseness in the center hole. The 
center and workpiece must be integral .. . 
rigid; the point in contact with the largest 
periphery of the centerhole, as illustrated in 
(a). Likewise, the bearing assembly must be 
able to provide great radial and thrust load 
capacities, with a minimum deflection under 
continuous operation. 
If you're using anything but RED-E it’s cost- 
ing you money and you're not getting micro- INCORRECT CENTER CONTACT 
finish ! 

Only RED-E GRINDER 
Help yourself to super finishes. Read the new CENTERS are constructed 
RED-E booklet “A New Concept In The Art to meet these require- 
of Grinding.” Ask your Industrial Distributor ments because: 
for a copy today, or write direct. 1 


CORRECT CENTER CONTACT 


Bearing assemblies are 
locked in, Duplex ABEC-7 
inder P 
wwe Types spec, Precision, Preloaded, 
Angular Contact New De- 
SHANK TYPE parture ball bearings. 


Points are of High Speed 
Steel, ground 60 degrees, 
30 minutes included angle 


Lubricated for life 


Labyrinth enclosure keeps 
out all coolants. 
SPINDLE TYPE . Guaranteed 


TAPERS AVAILABLE 


Bas Landis 


SHANK 1 to 6 5 to 15 10 to 16 8125, 1.335, 1.750) 
= 


SPINDLE 2 to 7 7 to 18 10 to 24 8125, 1.335, 1.750 


Special heads, tapers, shanks and points made to order. 
CENTER Specialists Since 1908 


READY TOOL COMPANY 


558 lranistan Ave. = Bridgeport 5, Conn. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-3-230 


under the belt with grind pressure, 
either by manual or air-pressure con- 
trol. The seratch pattern created is 
longer than mill-furnished standard No 
} or No. 4 finishes, approximately a 
final finish 

The Model 43-R3 can be built to 
accommodate any length or width re- 
quirement. The machine also can be 
used for weld removal. surface clean 
ing prior to painting, scale removal 
filler-sanding and many additional 
operations 

Curtis Machine Div.. The Carborun 
dum Jamestown. T-3-2301 


USE READER SERVICE CARD ON PACE 
233 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


Automatic Screw Machine 


Two versions of the No. 00 automatic 
screw machines are intended for jobs 
which can be performed without re 
versing the machine spindle. Both ma 
chines have 18 spindle speeds ranging 
from 630 to 10.000) rpm, giving in 
creased etheiency on tree-machining 


materials and efheient operation on 


tough alloys One operating  eyele 
feeds any length to 1 in. with 240 rpm 
driveshaft speed, or 2 in. with 120 rpm 
driveshaft speed. Greater lengths are 
fed by successive cycles 

ly pe 1 unit has a turret and vertical 
slide. It is designed for drilling. ream 
ing, facing, turning, forming, knurl 
ing, cutting-off, ete. 

Type 2 has no vertical slide, and the 
turret ts replaced by a one-tool position 
slide. It is suitable for all types of form 
and cutoff work 

Both machines are of !o-in. capacity 

Brown & Sharpe Mig. Co. Providenes 
T-3-2302 
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Squaring Shears 


No. 72 series power squaring shears 
in 36, 52 and 72 in. width capacities, 
will handle mild steel thickness up to 
12 ga. 

Three adjustable master springs 
above the spring hold-downs assure 
positive, nonslip grip. Gages at both 


front and rear of the machines have 


rapid acting crank adjustments and cal 
ibrated scales for quick and accurate 
gage positioning 


Blades are made with four cutting 


'' edges and can be easily removed. turned 
over, or reversed to bring a new edge 
into use. Blade guards have clear plas 
tic panels so operator can observe cut 
ting area at all times. 

Whitney Metal Tool Co.. 724 Forbes 
St.. Rockford, II T-3-2311 
Rotary Table 
Designed to simplify cireular and 
rolary mae hining operations this rotary 
r table features a base allowing both 


horizontal and vertical operation. Cen- 
ter-hole runout is no more than 0.0005 
in. and parallelism through 360 deg 
of rotation is accurate to O.OOOL in. All 
flat working surfaces are ground 
square and the table rotates on a 
seraped flat bed. Provision is made for 
full lubrication of all working parts 
Rotation mechanism can be disengaged 
for rapid hand rotation. Clamping ears 
and key slots are provided for fasten- 
ing the unit to a machine table in the 
horizontal position. In the vertical posi 
tion the unit is bolted to the machine 
table through elongated slots in’ the 


> 


Mareh 1957 


0% LESS 
TURNOVER HERE 
where it really counts 


TURNIT, makes correct rotation of diamond tools a simple 
effortless operation; saves 50% and more in diamond tool cost. 
Now you can get a better wheel finish, closer work tolerance, 
longer wheel life and, at the same time, eliminate wheel glaz- 
ing and minimize grinding wheel heat, cracks and fractures. 
There is a TURNIT for almost every grinding application on 
all types and models of grinders. Whether you wish manual or 
automatic operation, internal or external installation call or 
write for recommendations. 

For further information ask for your copy of the new Turnit 
bulletin. 


J. K. Smit are also manufacturers of diamond tools, diamond 


wheels, diamond drill bits, diamond lapping compound and 
diamond powder. 


J. K. SMIT & SONS, INC. 
Murray Hill, N. J. 
TORONTO © DETROIT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-23! 
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DIAMONITE 6@ 


offers 

all the 
essentials 
needed 
for 


successful machining 
wz7ith oxide cutting tools 


Vublished reports on tests in num- 
erous plants in the metal-working 
industry agree that there are four 
major requirements for successful 
performance of oxide cutting tools, 


namely 


1. Proper qualities in the tool itself. 


Geometry, peed and feed 


L, adapted to the tool and worl 
3 material 

Rigid tool upport with well 
distributed clamping 

+. 1. Accurate, uniform chip control. 
the of these 
Diaumonite offer everything nece 


finding 


ary for uces ful use of 
tooling with a profitable pay off of 
fuster material removal, superior 


urface finish and long tool life 


@ Diamonite Oxide Cutting Tool 

meet all requirement pecified 
for ful performance They 
ire made of high purity alumi 
num oxide by advanced methods, 
resulting from more than 15 
years of development and use of 
oxide tools, These processes have 
been pecially developed to pro 
apphire like hardne and 
vith an ultra 
strong bond unaffeeted by high 
temperatures and an extremely 


abrasion resistances 


dense, highly-uniform, micro-fine 
grain structure, 


@ Diamonite offers charts of tool 
preometry, peed and feeds based 
on years of practical machining 
experience, 


erentifie computa 


DIA 


products 
pioneers in 

the development of oxide 
cutting tools 


tion and extensive research in 
the use of oxide cutting tools. 

@ The only holder especially de- 
signed for use with oxide tools, 
the Diamonite Superigid Tool 
provides firm, uniform 
clamping pressure over a maxi- 
mum area of the tool surface. 
It, thus, affords the rigid support 
and freedom vibration 
essential to the use of oxide 
tools. It uses indexable throw- 
away lozenge inserts and permits 
micrometer adjustment of the 
chip breaker vital to oxide tool 
life and performance. 

@ The new Diamonite Oxide Chip 
Breaker, made of ultra-hard, 
abrasion - resistant Diamonite, 
will not erater and outwears 
other materials many times. It 
maintains the vital relationship 
between the chip breaker and 
tool cutting edge, assuring con- 
sistent chip control. 

Your nearby Diamonite Tool Sup 
plier has the tool 
and ean furnish all the information 
you require to successfully and 
profitably use oxide tooling and 
you'll find him anxious to work 
with you to insure that you get best 
results. If you do not have hi 
name, write for it today. 


and accessories 


Have you ever considered using wear parts 
of Diamonite? Its extreme hardness and 
wear resistance assure extra long life and 
lowest end cost. Custom shapes can be 
made to your specifications. Send prints 
for quotation 


manufacturing company 


*Canton 2, Onio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-232 
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base. Over-all height in the horizontal 
position is 5 in. Over-all length is 1514 
in., and over-all width is 14 in. Table 
diameter is 12 in. The dial is graduated 
in minutes and the table in degrees. One 
turn of the dial gives 4 deg of circular 
motion of the table. 

Universal Vise & Tool Co., Parma, 


Mich. T-3-2321 


Toolroom Boring Mill 


Projection sereens are fitted to the 
vertical adjustment of the spindle slide 
and boring stay, and the transverse 
movement of the table to provide optical 
coordinate setting of the Optimetric 
toolroom boring mill. This system of 
optical measuring permits utilization 


of the full degree of accuracy available 
in a machine of this capacity. Settings 
are accurate to 0.00025 

Wide bed support permits the table 
to be brought out at either extreme end 
without deflection 

Three sizes in the series are avail- 
able: Model OA, 2'5 in.; Model OB 
2%4 in.; and Model OC, 3 in. 

Dept. PR-15, British Machines and 
Foundry Supplies, Ltd.. 
British Industries Corp.. Port Washing 
ton, N. Y T-3-2322 


subsidiary of 


Continuous Measuring 
Gage 
Series 493-CG measuring gage con 

tinuously measures output of centerless 

grinders, and visually indicates any 
trend toward out-of-tolerance work so 
that as many as three or four ma 
chines can be supervised by a single 
operator. 

The gage will respond to workpiece 
size only, since it incorporates a time 
delay response which is adjustable in 
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A TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


No postage needed. 


Please Firm Address 
Check TREET 
One Home Address F 


CITY ZONE NO. STATE 


Number COMPANY DESCRIPTION 
(Page 256) 
A-3-208 American Pullmax Co., Inc. ..,........ Special Machines—Booklet describes Pullmax universal shearing me 4 
ing machine. (Page 208) 
A-3-12 The American Tool Works Co. ........ Kadial Driil—Bulletin No, 328 describes the new Model 32-speed Hole Wizard 
radial drill. (Page 12) 
A-3-242 Armstrong-Blum = GASh eee Cutting Tools—No. 8 Marvel band saw described in catalog. (Page 242) 
A-3-314 Clausing Div., Atlas Ga avscaess Lathes—Literature contains data on the Colchester clausing 13, 15, 17-in. 
geared head precision lathes. (Page 314) 
(Page 277) 
A-3-236 Aviation Developments Inc. ........... Components—Bulletin ADI-5500 contains engineering data on pip self-lock- 
ing, quick-release pins. (Page 236) 
A-3-356 Cylinders—“The Story of The Bellows Air Motor” described in Bulletin 
BM-25. (Page 356) 
A-3-336-2 Black Drill Co., Inc. Cutting Tools—Operator’s Manual shows engineering applications of “Hard- 
steel” drills. (Page 336) 
A-3-357 Lathes—Bullard Hydra-Feed lathe described in catalog. (Page 357) 
A-3-188 Burg Tool Mfg. Co., Inc. ............+. Turret Drill—Write Dept. TE-3 for engineering applications of Burgmaster 
a 6-spindle turret drill. (Page 188) 
A-3-329 dtc Gages—Catalog contains data on Cadillac Pla-Chek gage line. Page 329) 
A-3-65 The Carpenter Steel Co, .............+. Tool Steel—For facts on tool steel application, request “Step ad with 
Stentor.” (Pages 64-65) 
A-3-440-2 Central Safety Equipment Co. ........ Die Attachments—Bulletin 53 contains information on elasticones guide 
pin covers. (Page 440) 
A-3-344-2 Collins Microflat Co., Inc............... Surface Piates——Bulletins contain data on Collins microflat black granite 
A-3-67 Cone Automatic Machine Co., Inc. surface plates. (Page 344) 
Special Machine—Catalog contains data on Conomatic-Pilot hydraulic copy- 
P _ ing lathe. (Pages 66-67) 
A-3-308-1. Covel Mig Goa, ......siccscscioccsscece Grinders—Bulletin TE-27-10 describes Covel No. 10 surface grinder and 
Bulletin TE 27-14 deseribes Covel No. 14 optical comparator. (Page 308) 
A-3-246-2 Arthur A. Crafts Co., Inc. .........+... Carbide Form Tools—Catalog available on “Complete Carbide Tooling for 
Automation.” (Page 246) 
A-3-36 Danly Machine §; Mes, Ine. 5.6 is> Die Set Data—Catalog contains design information on die sets and supplies. 
A-3-317 Delta Power Tool Div. (Page 36) 
Drill Press—O tional facts contained in catalog on Delta drill presses, 
or booklet “Delta Power Tools Teamed with Machine Tools.” (Page 317) 
A-3-308-3 Detroit Stamping Co. ................. Fixture Components—De-Sta-Co Clamp-—(matics Mode] 810-U and 810-S 
described in booklet. (Page 308) 
A-3-353 Ehrhardt Tool & Machine Co. ......... Gages and Dies—Booklet “Triple Plus” describes the Ehrhardt line of pre- 
cision gages, dies and fixtures. (Page 353) 
A-3-15 Federal Products Corp. ..........ceesees Indicators—Data on dial indicators contained in catalog. (Pages 14-15) 
A-3-263-1 The Gaertner Scientific RE Pr Microscopes—Bulletin 161-4 shows applications, models and specifications for 
toolmakers’ use. (Page 263) 
A-3-412 Gardner-Denver Keller Tool Div. ..... Hole Production—Operational data on Keller Tool “Airfeedrills” and “Air- 
feedtappers” available in Bulletin 92. Page 412) 
A-3-270-1 Russell T. Gilman, Inc. ............... Machine Components—Catalog contains data on Gilman line standard 
components for special machines. (Page 270) 
A-3-406 George Gorton Machine Co. .......... Milling Machines—Form 2697-ADS describes super-speed vertical mills 
equipped with hydraulic controls. (Page 406) 
A-3-215 Greaves Machine Tool Co. ............ Milling Machines—Comparison Chart contains data on Greaves Mills. 
(Page 215) 
A-3-288 § Hannifin Corp. ...........:cccceseeeees Riveters—Bulletin 150 contains engineering specifications on Hannifin “Hy- 
Power” Riveters. (Page 288 
A-3-254 Heinrich Tools, Inc. ..........6.s0005 Machine Components—Catalog contains engineering applications of Heinri 
Grip-Master. (Page 254) 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 


COMPANY 


DESCRIPTION 

A-3-250 The B. Jahn Mig. Co. ......... Catalog contains case hstrien engineering specification 

J dies. ‘age 
A-3-408-1 Jergens Tool Specialty Co, ........... . Fixture Components—Engineering drawings and detailed specifications avail- 
able in catalog. (Page 408) 
A-3-354-3 Louis Levin & Son, Ine, .........+.+++ Turret Lathes—Catalog M describes line of instrument lathes, microdrilling 
ulpment and accessories. (Page 354) 
A-3-453-2 Logansport Machine Co., Inc. ......... Cylinde nders—Numeroug catalogs on cylinders and special installations avail- 
able on request. (Page 453) 
A-3-354-2 Lovejoy Tool Co., Inc. ....ceeeeeeecves Cutting Tools—Catalog No. 35 contains data on new type “Z” ing Cutters. 


Mall Tool Co, 


Div. of Remington Arms Co., Inc. .... Air Tools—Catalog illustrates and describes Mall air tools. (Page 403) 

A-3-419 Mead Specialties Co. .......ceccecseees Machine Components—Mead industrial air power catalog describes line of 

Mead air-operated devices. (Page sas 

A-3-322 Metal Carbides Corp. ....4. cecssseeee Die Steel—Catalog 56-G contains data on Talide metal carbides. (Page 322 

A-3-421 Say vcs Cutting Tools—Catalog describes National Toois’ line of special tools for the 

metalworking industry. (Page 421) 

A-3-246-1 New York Twist Drill Co., Ine, ........ Cutting Tools—Technical specifications and prices contained in “Page 248) 
age 

A-3-47 Niagara Machine & Tool Works ....... Presses—Bulletin on each size of standard OBI presses contain enginee | 

(Pages 46-47 

A-3-313 Nice Ball Bearing Co. Bearings—Catalog No. 150 contains engineering 

A-3-360-2 Novi Tool & Machine Co. ............. Tooling Attachments—Booklet describes Novi square slotted ee on 

age < 

A-3-367 Ortman-Miller Machine Co. .......... Cylinders—Bulletin No. 105 describes removable Rod Gland Cartridge, ex- 

clusive with the 0-M series TH Hydraulic cylinder. (Page 367) 

A-3-304 The Osborn Mfg. Co. Brushes—Brushamatic booklet describes Osborn power 
(Page 

A-3-290-2 Indicators—Em-re dial indicators described in Catalog D. (Page 290) 

A-3-324 Pines Engineering cede Cold Bending—Study data on production bending available in 

(Page 324) 

A-3-339 The Pipe Mach Gages—Illustrated catalog describes range of PMCo ring gages. (Page 339) 

A~-3-218-2 Precision Tool & Go Boring Tools—Literature describes Deka Bore offset boring 
age 

A-3-230 Ready Tool Co. ........cecesecceereees Superfinish—“A New Concept in the Art of Grinding” available wv — 
age 

A-3-312 Seneca Falls Machine Co. ............. Special Machines—Bulletin CS-54 describes centering machine for tracer 

and automatic lathe production. (Page 312) 

A-3-349 The Gheflleld Corp. .....scccccosovcsse Gaging—Precisionaire gaging described in Bulletin IPC 6-56. (Page 349) 

A-3-416 The Gey Cutting Tools—Catalog contains engineering data on Staples Precision Car- 

bide Tools. (Page 416) 

A-3-200 Tomkins-Johnson Co. .......-.000000s Cylinders—Details of Spacemaker line contained in bulletin. (Page ad 

A-3-41 Universal Engineering Co. ............ Longies Pins—Locating pins and other Universal products ss o 
catalog. age 

A-3-284-2 The Vaill Engineering Co. ..........-. Forming Machines—-Bulletin T-1 describes Vaill tube end-forming ——— 
(Page 

A-3-282 The Van Keuren Co, .........eecs+e+08 Gages—Catalog and handbook No. 36 contains technical engineering in- 

formation on measuring problems and methods. (Page 282) 
A-3-407 Waldes-Kohinoor, Inc. ..........+ss+++ Grooving Tool—Manual contains data on Waldes Truarc ecm * tool. 

(Page 407) 

A-3-220 Wendt-Somis Co. .....cccccccscssess .. Cutting Tools—Catalog 56 describes Wendt-Sonis cutting tools. (Page 220) 


Vv. 
BRIE AF Testers—Booklet DH-328 describes Wilson “Tukon” micr 


ohardness testers; 

Bulletin DH-325 describes Wilson “Rockwell” hardness testers. (Page 257) 

A-3-206-2 W. M. Ziegler Tool Co. ..........+005-- Cutting Tools—Catalog contains data on Ziegler roller drive floating holder. 
(Page 296) 
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accordance with 


the speed of work 
travel and piece length. This time de 
lay provision produces a steady, un 
interrupted signal which indicates con 


dition of the work. Trends toward 


borderline work sizes are indicated by 
lights on top of the meter-switeh unit. 
The gage can also be equipped with i e 


Indic ating limits can be set within the 
spread of the tolerance so that the 
operator will be signalled before any 
oversize or undersize work is produced. 
The indicating dial is graduated in : 
0.000050 in. and the air-electric system 


‘two MORE 


EXCLUSIVES 
«+e AT 
NO EXTRA 
cost! 


POWDERED 
MILK 


AGITATOR FAN 


Simplified drawing shows how ANGL 
gear drives discharge agitator fan in a 
powdered milk bin. ANGLgear's sealed 
lubricant feature protects product from 
contamination 


DOWEL PIN 
REAMERS 


Straight Shank, 
Right Hand Cut with 
Straight, Right or Left y 


A_ well-known candy manufac- used in the gage permits indicating Hand Spiral Flutes. 
turer needed a 90° power — off limits to operate consistently within 14 Sizes from .1230 P 
to drive an agitator inside a 
).000005 of their established settings. 
powdered milk bin. Trouble was The FF ow line thru .4995" Sets, tool 
: * gage is co sed ot é 
the lubricant from ordinary miter ~ 
gears would contaminate the components and is normally supplied z 


product. with an air snap gaging head which can OVER & UNDER 
The only answer seemed to be a be equipped either with various size SIZE CHUCKING 


costly nonstock drive with spe- spacing blocks to suit a variety of work REAMERS 
cial seals until company engi- sizes or with an air ring gaging head Straight Shank, 
neers learned about ANGL gear as in the illustration 


Right Hand Cut with 


A standard Model R320 ANGI Both types of heads provide non Straight, Right or Left 
gear—completely enclosed, per- contact measurement Hand Spiral Flutes. 
manently lubricated not only Federal Products Corp., 1144 Eddy 14 Sizes from .124 
licked the contamination problem St.. Providence 1. R. I. T-3-2351 


thru .501” Sets, tool 


but also was inexpensive and easy 
to install 


TAVATLEE IBE. 


USE READER SERVICE CARD ON PAGE 


Standardized ANGL gear is a sim- 233 TO REQUEST ADDITIONAL TOOLS These reamers are two 
ple, compact, positive 90° drive OF TODAY INFORMATION more reasons why L&I 
suitable for either manual or 


is the source for a 


power operated systems. ANGL- 


Fi hs M complete reamer line. 
gear is available from stock in inishin achines 

1 to 5S hp ratings, with 2- or 8 See your L&I Distributor. 
3-way shafting, and 1:1 or 2:1 Coated abrasive belts are used as 

gearing. cutting tools in the Straight-O-Matic 

See our literature in Sweet's Prod- line of grinding polishing and debut 

uct Design File; then contact your ring machines 

local distributor or write direct. Model R600C-3. illustrated. employs 


three 10-in. wide abrasive belts over 


one conveyor belt and is equipped for 


oe ; — = wet grinding. Oil mist applicator, auto 
AH BOF = matic tracking and pheumatie tension 


, of the elts are othe “ ” 
AIRBORNE ACCESSORIES 4 the reamer specialists 
es ie uni per nit= a irec 
CORPORATION polishing sequence, a three-step stock LAVALLEE & IDE, INC. 
HILLSIDE 5, NEW JERSEY 


removal for sizing, or combinations of _ CHICOPEE, MASS. 
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highest dependabili 
ighest dependability, 
faster economical servicing 
of Navy's Lockheed 
T2V-1 jets! 
Dive flap attachment, servicing and interchangeability 
simplified with double-acting ‘'B’ type PIP Pins! 
PIP Pin connection of hydraulic actuator to dive brake fitting answers 
Lockheed’s design requirements for a safe, trouble-free lock pin 
capable of withstanding high shear loads and providing quick removal and 
“p interchangeability of the dive flap assembly without requiring nuts, 
f washers, safety cotters, etc. In addition, PIP Pins offer drive-in 
drive-out features for easy insertion or removal when hole misalignment 
or normal structural variations bind the pin. A blow on the head or 
tip with a plastic mallet permits retaining balls to recede into 
body of pin as pin drifts in or out. 
PIP — Reg 
U.S. Pat, Of Model “B’ PIP Pins in Lockheed’s T2V-1 dive brake 
assembly take direct opening and retraction loads — 
Patented 


give trouble-free o 
continuous steel ring effects fast removal. 


erations. A pull on the heavy-duty 


PIP pins ave avarlable most bolt standards and in Ring and Button head styles 


nplete information arite for Bulletin ADI-55SO0 


Aviation 
Deveropmenrs inc. 


210 SOUTH VICTORY BOULEVARD; BURBANK, CALIFORNIA 
> 


{ 
+ Chicage + Fort Werth © Kansas City + Lender + Seattle Toronto, Wichits 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-236 
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polishing and grinding. 
The Neoprene-rubber conveyor belt 
allows for 


close-tolerance 
work. One user reports holding tol- 
erance of +0.001 on business machine 
parts. Fixtures may be attached easily 
to the conveyor belt. 

Curtis Machine Div., The Carborun- 


dum Co., Jamestown, N. Y. TT-3-2361 


relatively 


Nutsetters 


Capacities up to 1% in. bolt size are 
accommodated by these air-powered 
right-angle nutsetters which are light 
in weight, simple in design and have 
extra power. 

These nutsetters, with direct drive, 
are available in six models and two 
types: No. 4RDC heavy-duty type in 
speeds of 350, 600, 1,100 and 1,300 
rpm, and No. 4RDXC models in speeds 


of 800 and 1,300 rpm. The latter two 
models are equipped with small right- 
angle attachments for use in close 
quarters. 

The tools have unit type attachments, 
interchangeable from one machine to 
another. 

Angle-type nut setting attachments 
are keyed to slots in the gear case at 
90 degree intervals, permitting positive 
locking of the attachment. 

Thor Power Tool Co., Aurora, Ill. 


T-3-2362 


Ball Joint 


Design of this Type EC ball joint is 
such that the ball socket is in the same 
unit as the cross-drilled hole, thus pro- 
viding added wall thickness. A specially 
designed ball stud with a short neck 
enables more than 250 lb of force to be 
applied on this unit. 

In the swivel construction, a grease- 
resistant cushions 
movement and maintains proper ten- 
sion. A spring clip allows rapid ad- 
justment over great length, and 


neoprene washer 


The Tool Engineer 
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threaded rods and conventional set- 
screws are not needed. Nut, lockwasher, 
and spring clip are permanently assem- 
bled on the unit. ; 

J. J. Tourek Mfg. Co., 1901 S. Kil- 
bourn Ave., Chicago 23. Ill. T-3-2371 


USE READER SERVICE CARD ON PACE 
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Threading Machine 


A line of threading machines, desig- 
nated the Rapiduction Jr., comprises 
four machines of the same basic design 
but with different types of die-heads to 
permit selection of the most suitable 
machine for a specific job. 

Model No. 792, primarily a_ pipe 
threading machine of ¥ to 2” capacity, 
will also thread bolts and rods from 14 
to 2 in. diameter. Two types of die- 


heads are offered: one using hobbed, 
radial type dies and the other tangen- 
tial type dies. The die-heads are fur- 
nished in two sizes, one for Y% to %4 in. 
pipe and othe other for 1 to 2 in. pipe. 
A gripping chuck, the Power-Matic, is 
standard equipment on the No. 792. 
Model No. 792-R, with manually op- 
erated revolving, radial-type die-head 
and open-type vise to hold work sta- 
tionary, is designed to thread pipe, 
rods or bolts after beading. Threading 
capacity for both pipe and solid stock 
is the same as for the No. 792, and it 
can be equipped with a ream or ream- 
and-chamfer device which works simul- 
taneously with the threading operation. 
Two other models, Nos. 791-A and 


792-A, are primarily bolt and rod 
threading machines and are designed 
with semi-automatic, revolving die- 
heads of the radial type. An automatic 
tripping device opens the die-head 
when the thread has reached the de- 
sired length and resets it to the same 
size for duplicate threads. These models 
also utilize the open-type vice and ream 
and chamfer tools, and can be used for 
pipe and nipple threading. 

No. 791-A has a bolt range from 14 
to 1% in. and pipe or nipple range 
from ¥ to 14 in., while the No. 792-A 
will thread bolts from 14 to 2 in. and 
pipe and nipples from %& to 2 in. in 
diameter. 

The Oster Mfg. Co., E. 289th and 
Nickel Plate R.R., Wicklyfe, Ohio. 

T-3-2372 


Expander Machine 


The #15-H-215 expander, with a 
peak draw bar pull of 215 tons at maxi- 
mum hydraulic system pressure of 3000 
psi, is the first of the H series of such 
equipment with capacities from 60 to 
1450 tons draw-bar pull. The unit offers 
flexibility as to range of shapes and 
sizes of parts that can be handled in 
one basic machine by interchanging 
the draw bar, cone, jaws and table. 
Primarily, it is useful in forming and 
sizing cylindrical, conical poly- 
gonal sheet metal parts or tubing to an 
accuracy of 0.004 in. TIR. 

The unit is designed for both light 
weight and strength. Cast-iron piston 
and gland rings are used and a supple 
mentary gland seal is combined with a 


yield the highest milling 
performance at the 
lowest operating cost— 


The bodies of Futurmill cutters are built to hold solid carbide 


blade 


blades with maximum tool rigidity—and these same cutter bodies 
may be used for many various milling and material applications. 
They cut tough alloy steels, soft or brittle materials; they perform 
most accurately at the highest feeds and speeds obtainable; they 


eject chips properly; they may be used indefinitely. 


By employing inexpensive standard solid carbide lathe blanks 


and “throw-away" blanks as the cutting element (blades) the 
Futurmill model X reduces the perishable expense (or cost per 
cubic inch of material removal) to the lowest milling costs known 


TODAY! 


Coupled with the Futurmill principles of ease and accuracy of 


indexability and the elimination of cutter or blade grinding and 
regrinding, model X presents the metal worker with a tool for 


modern milling requirements . . 


For further information and literature; write 


ilurmill 


28625 Grand River + Farmington, Michiga 
FOR FURTHER INFORMATION, USE READER SERVICE CARD 


division 
reenleaf 4-5745 —4-8450 
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INTRICATE FORMING IS AUTOMATIC 
ON A NILSON 4-SLIDE 


Small wire and ribbon metal forms shown here in actual size are 
typical examples of modern precision production on a Nilson #00 
4Slide. Compact in size, this 4-Slide produces up to 375 pieces 
per minute in material not exceeding .040 dia. and 3” in blank 
length. Easy access to tooling, accurate feeding to within .003, 
and rugged construction assures years of precision forming. 


1 Mercury Switch Part... .014" x .019" platinum wire, formed with 
tolerances within .001" on over-all length. Production rate, 175 per 
minute 


2 Electrical Contact . .0076"' x .0030°° wide phosphor bronze 
formed at a production rate of 200 per minute. 


3 Swivel Part... wire. Heading operati ey* 
formed with tolerances within .008", shank within .003 tolerance. 
Production rate, 300 per minute. 


4 Leadwire .. . 026" soft tinned copper wire formed at a rate of 
140 per minute with two 7/64" diameter windings. 


5 Contact Part... .010° x %*"’ wide phosphor bronze formed at 175 
per minute. 


Nilson makes a complete line of versatile 4-Slides . . . accommodat- 
ing wire diameters up to '2", feed lengths up to 32’, and ribbon 
metal up to 3" width ... with press capacities ranging to 75 tons. 


Nilson provides specific forming recommendations from detailed 
information, Send for A. H. Nilson catalogs .. . the first step to 
increased production. 


MACHINE COMPANY 


1520 RAILROAD AVENUE, BRIDGEPORT 5, CONN. 


Automatic Chain Making Machines + Staple forming Machines + Wwe and Stock Reels + Wire 
Straghtening Equipment © Side Feeds for Presses + Wwe and Ribbon Stock forming Machines 


FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A-3-238 


bleed-off back to the oil reservoir. A 
duplex type variable-delivery pump, 
reservoir, oil cooler, piping and valves 
comprise the hydraulic system which is 
capable of operating the machine at 
from two to six complete cycles per 
minute. Expanding rate can be varied 
by means of a pilot-motor-operated ad- 
justment. Jaw-cone and jaw-table con- 
tact surfaces are automatically force- 
lubricated. Jaw diameter is infinitely 
adjustable within the diameter range. 

These expanders can be installed so 
as to operate in a vertical, horizontal 


or oblique position, depending on the 


size and type of jaws and cone. With 
the draw bar and cone arrangement 
illustrated, 245 sq in. of stainless steel 
having a vield strength of 100,000 psi 
can be expanded The test part shown 
is 1045 steel. having an ID of 8 in., a 
cross sectional area of 4.55 sq in. and 
a yield strength of 60,000 psi. This 
part is shown placed directly on the 
jaws. Normally, tool steel dies are used 
hetween jaws and the part 

Grotnes Machine Works. Inc.. 5454 
N. Woleott Ave.. Chicago 40, III 

T-3-2381 


Broaching Fixture 


Automatic broach handling and part 
ejection devices to provide semiauto- 
matic loading are incorporated in this 
self-contained, air-powered broaching 
fixture. It has a tandem air-hydrauli« 
evlinder that pulls the broach through 
the part, and a second air cylinder 
whic h operates a broac h retriever mec h 
anism. A third air cylinder operates a 
part ejection device 

The unit illustrated broaches a round 
hole in each of two ®,.-in. dia, 1-in, 


The Tool Engineer 
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long bushings that are pressed in a die- 
cast electric windshield wiper bracket. 
The in-line bushings are about 4-in. 
apart. The holes are bréached to a 
0.001-in. diam tolerance and must be 
in line within 0.0005-in. A combination 
broach-burnisher tool is used in an 8- 
sec. machining cycle 

The unit has a 25-in. stroke. Maxi- 
mum pull force of the fixture is 1450 
lb, and maximum broach speed is 70 
fpm. The fixture is designed to be 
bench-mounted, or it can be furnished 
with a welded steel base and coolant 
supply pump 

National Broach & Machine Co. 5600 
St. Jean Ave. Detroit 13, Mich 

T-3-2391 
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Miniature Chuck 


Designed particularly for drilling in 
close quarters, this drill chuck produces 
an unusually firm grip on full-length of 
broken drills. The tool, called the Mini 


Chuck, has a specially designed cut 


back slot which permits a full*tension 
grip of the drill to prevent: slippage 
and pullouts, The only replacement re- 
quired is the drill itself. 

Mini-Chuck is available in full 
range of éhuck sizes with adapters to 
fit spindles of standard angle-head and 
-nake drills 

Beaver Tool Co.. Box 256. Hunting 
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MARVEL 


SUMP PUMP (cutaway) 


LINE TYPE utaway) 


Catalogs 
containing 
complete data 
aveilable 

on request 


Here's What Users Have to Say About 


Synclinal FILTERS 


U. S. STEEL CO., Irvin Works Three-Stand Cold Reduction Mill— 
Marvel Synclinal Filters are a part of the mill's main hydraulic 


system which operates Coil Cradle as well as other hydraulic 
machines 


JONES & LAUGHLIN STEEL CORP., Aliquippa Works—‘‘Morvel 
Synclinal Filters proved their effectiveness when one of the 
motors on the hydrostatic pipe testers brake down. A_ brass 
fitting was chewed up and jagged pieces of brass were carried 
into the oil stream. Any small piece of brass could also have 
caused a great deal of damage to the expensive equipment 
However, when the unit was inspected, it was found that all metal 
particles had been filtered out by the Marvel Synclinal Filters 
and no damage had been done to the equipment nor was there 
any loss in operating time. Two filters are installed on each 
circuit so that one can serve as a by-poss while the other is 
being cleaned. Although it takes only about fifteen minutes to 
clean the monel filter insert, even this short interruption in 
production could be costly in on operation of this size” 


MANY OTHERS REPORTING SIMILAR RESULTS ARE NOW 
SPECIFYING MARVEL SYNCLINAL FILTERS ON ALL NEW 
HYDRAULIC EQUIPMENT-AND STANDARDIZING WITH MARVEL 
SYNCLINAL FILTERS ON ALL EXISTING EQUIPMENT 


For Dependable Protection on All Hydraulic 
and Other Low Pressure Circulating Systems 
—lInvestigate MARVEL SYNCLINAL FILTERS 


OVER 750 
Original Equipment Manufacturers 
Install them as Standard Equipment! 


They Meet J. |. C. Standards 


FILTERS FOR ALL TYPES OF 
FIRE-RESISTANT HYDRAULIC FLUIDS 
Marvel's most recent development is a filter for the efficient 
filtration of all types of fire-resistant hydraulic fluids. 


WATER FILTERS 


Both sump and line type filters have been adapted for use in all 
water filtering applications. No changes have been made in the 
bosic, balanced synclinal design 


A SIZE FOR EVERY NEED 


Available for sump or line installation in capacities trom 5 to 
100 G.P.M. Greater capacities may be attained by multiple in- 


stallation ‘as described in eg Choice of Monel mesh sizes 
range trom coarse 30 to fine 20 


IMMEDIATE DELIVERY 
As in the post, Marvel continues to offer Immediote Delivery! 


MARVEL ENGINEERING COMPANY 


7227 WN. Hamlin Ave., Chicago 45, Ill 
Phone: JUniper 86-6023 


Without obligation, please send me complete data 
on Marvel Synclinal Filters, as indicated 
| Catalog 22107-—For Hydraulic Oils, Coolants 
Lubricants 
Catalog 2200—For Fire-resistant Hydraulic 
Fluids ‘Aqueous Base) 
Catalog 7400--For Fire-resistant Hydraulic 
Fluids (Synthetic) 
Catalog Water 
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HY-PRO specialized tap engineering tells you 


which tap where 
for lowest cost per hole 


New alloys, new plastics, new tooling set-ups, and mounting production 
demands pose new problems daily in tap selection and use. HY-PRO tap 
engineering service provides prompt answers . . . the right answers that mean 
steady savings in tap expense, in time loss on the line, in reduced parts spoilage. 


0 0000 0 


in plastics in die castings 


Abrasive composition of 
most hard plastics 
requires Hy-Pro's 

multi fluted design 
0025 oversize, with 
the exclusive Hy-Pro 
finish for 
maximum wear 
resistance and 

free cutting 


Relative softness of 
alloys used causes 
tendency to close in and 
bind the tap. Hy-Pro’s 2 
flute spiral point 
oversize design meets 
these conditions, 
provides free-tapping, 
clean threads. 


o0o0o0o 0000000 0 O« 0000 Q 


in stainless steel in aluminum 


Hy-Pro spiral 
point design 
provides high-hook 
angie for most 
efficient cutting of 
this metal, and 
maximum tap 
strength. Ferrox 
surface treatment 
counteracts chip 
welding 


Hy Pro's spiral (1) flute tap 
lifts chips out, gives best 
results in blind holes 
Hy-Pro’s spiral point 
design (2) is recommended 
for through holes 

Chrome plate or nitride 
surface treatment 

resists abrasive effect of 
most aluminum alloys 


What’s your tapping problem? 
Hy-Pro Tap Engineering Specialists can help you 
correct tapping troubles — and can often point out 
Opportunities to cut costs in tapping Operations you've 
considered satisfactory. It costs nothing to consult 
Hy-Pro Specialists, and records prove that in 8 out of 
10 cases, their advice will pay steady dividends in sav- 
ings. Write or phone: Hy-Pro Tool Company, Dept. C, 
New Bedford, Mass. 


REG. U.S. PAT. OFF. CALL YOUR LOCAL HY-PRO DISTRIBUTOR 
FOR STANDARD TAPS FROM STOCK 
TAP ENGINEERING SPECIALISTS SPECIAL TAPS MADE TO ORDER 


HY-PRO TOOL COMPANY - NEW BEDFORD, MASS., U. S. A. 
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Henry M. Haase, vice-president in 
charge of engineering and research for 


Borg-Warner Corp., was recently elec- 
ted president and chief executive of- 
ficer of the corporation’s York Div. He 
will continue as a vice-president of the 
parent company, but will not direct its 
research and engineering activities. 

At the same time Borg-Warner made 
public the elevation of Stewart E. 
Lauer to the chairmanship of the 
board of the York Div. He has been 
president for the past 16 years. 


Clayton E. Scott, chief engineer of 
the machine and tool section, has been 
made plant manager of Michigan Tool 
Co.’s Six Mile Rd. plant in Detroit. He 
is succeeded in his previous post by 
Richard S. Hildreth who has been an 
assistant to the post. Mr. Hildreth is a 
member of ASTE’s Detroit chapter. 


Eclipse Counterbore Co. recently an- 
nounced election of officers for 1957. 
Roy G. Mitchell, formerly president, 
is chairman of the board of directors: 
Herbert R. White, former vice-presi- 
dent, is president and general manager; 
and I. A. Homrich, was elected vice- 
president in charge of manufacturing; 
and Austin P. Smith was made vice- 
president in charge of engineering. Mr. 
Michell and Mr. Smith both are mem- 
bers of ASTE’s Detroit chapter. 


W. Paul Eddy, chief of engi- 


neering operations for Pratt 


Guy T. Avery is new presi- 
dent and chief administra- 


Leo J. Brancato was appointed a 
vice-president of Heli-Coil Corp. Chief 
engineer in charge of product develop- 
ment and research for the company 
since October 1954, he will continue to 
head the engineering department in ad- 
dition to new corporate duties. 


Robert E. Ward has been named 
director of manufacturing of The New 
York Air Brake Co. where he will be 
responsible for organization policies, 
procedures and manufacturing pro- 
grams of all division manufacturing de- 
partments. 


Ten vice-presidents elected by the 
Society of Automotive Engineers to 
serve with new president Eddy include: 
W. C. Lawrence of American Airlines, 
inc.; J. H. Famme of Convair Div. of 
General Dynamics Corp.; R. E. John- 
son of Wright Aeronautical Div. of 
Curtiss-Wright Corp.; H. C. Grebe of 
Ford Motor Co.; M. R. Bennett, Inter- 
national Harvester Co.; M. L. Frey, 
Allis-Chalmers Mfg. Co.; C. J. Living- 
stone, Gulf Oil Corp.; L. H. Nagler, 
American Motors Corp.; D. S. Kim- 
ball, Jr., Bendix-Westinghouse Automo- 
tive Air Brake Co.; W. W. Henning, 
International Harvester Co.; Henry 
Jennings, McGraw-Hill Publishing Co., 
Inc.; and S. J. Tompkins, Dodge Div 


of Chrysler Corp. 


Manuel F. Diaz was elected 
president of Wesson Tool 


Election of A. D. Moncrieff as a 
vice-president has been announced by 
Michigan Tool Co. Formerly he was 
manufacturing manager of the machine 
tool and cutting tool division. Mr. Mon- 
crieff has authored several articles for 
Tue Toot Encineer, 


Concurrently with Mr. Stine’s ap- 
pointment as president, Pangborn Corp. 
made public the election of Ralph M. 
Trent as director and exécutive vice- 
president and W. O. Vedder as vice- 
president. Thomas W, Pangborn, 
founder and president of the corpora- 
tion since 1904, will continue to serve 
as chairman of the board, while John C, 
Pangborn, former first vice-president 
will fill the office of vice-chairman of 
the board. 


In addition to electing Mr. Avery as 
president, Acme Steel Co.'s board made 
Fred M. Gillies chairman of the board 
and chief executive officer. Carl J. 
Sharp, former chairman, continues as 
chairman of the executive committee. 


According to The Bullard Co., John 
P. Poth has joined the organization to 
fill the recently created position of di- 
rector of engineering. He formerly was 
vice-president of engineering at the En- 
gineering and Research Corp. and engi- 
neering manager of Erco, a division of 
A.C.F. Industries, Inc. 


Victor F. Stine, vice-presi- 
dent in charge of sales and 


& Whitney Aircraft Div. of tion officer of Acme Steel Co. to succeed Ernest Mor- engineering for Pangborn 
United Aircraft Corp. was Co. A member of the Acme tensen who retired. Mr. Corp. since 1941, has been 
elected to serve as president organization for 36 years, Diaz also continues as a di- elected president of the com- 
of the Society of Automotive he has been its executive rector of three of the six pany. He has been a director 


Engineers for 1957. 


vice-president since 1953. 


firms in the Wesson group. 


since 1951. 
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of directors of Detroit Power 
screwdriver have elected Roy W. 
Bailey to the offices of president and 


board 


treasurer of the company. Mr. Bailey 

a member of Detroit chapter 
\t the same time, the board elected 
Robert F. Gladfelter to the post of 


vice-president of sales and secretary 
| und John M. Small, vice-president in 


charge of manufacturing 


Lyman A. Bliss ix now president of 


Lnion Carbide Nuclear Co.. a division 


of Union Carbide and Carbon Corp John Moxon, vice-presi- Alonzo A. Neese was Edward W. Forth, for- 
hormerly viee-president of the company dent. treasurer and secre- named chairman of the merly vice-president in 
he now succeeds Kenneth Rush. a vice tary of The Carpenter board of Warner Eleetrie charge of manufacturing 
** Steel Co., has been elected Brake & Cluteh Co. He of American Machine & 

president of Union Carbide and Carbon 
to the office of executive is viee-president and Foundry Co.'s subsidiary. 
Corp., who will continue to have overall : 


vice-president. He also director of Beloit’ lron DeWalt Ine. 


. is now vice- 
responsibility for the corporation's will continue as a mem- Works and vice-president president and general 
nuclear and international activities ber of the board. of Beloit International. manager, AMF Cycle Co. 


kxecutive changes at H. K. Porter 
Co. Ine. involved T. M. Evans, presi 


Never Confuse the Mo. MARVEL dat, who wan chairman, and 
with an ordinary Band Saw Ouiveoguanve 


president, who was elected president 
..-only the MARVEL is Universal throughout ful 


of the « ompany, 


Work always re- Recent major executive promotion at 
~ 4 The Carpenter Steel Co. involved Carl 
B. Post, vice-president and technical 
instantly indexed end 


director, who was elected to the board 
oc y angle 


45° right to 45° left, and | ra} s of directors 
the sew then fed thru the 

work at the desired angle A 

witheyt meving the 


work Five vice-presidents recently were 


elected by the board of directors of 


Only « No. The Carborundum Co Niles C. 
Bartholomew, formerly vice-president 


things: Snip-of 4" 
ved cut-off an 16° 
10" cress section 


a 


of the subsidiary Carborundum Metals 
Co., Inc., continues as general manager 
of the firm which now is designated a 


division of the parent company. Gene 


DeMambro was president of Curtis 
Rough to Sise ond Shope Only No. 8 MARVEL hes Machine Corp. subsidiary, which 
the large T-slotted wotk now has become a division of Carborun- 
teble, with removable quick action ? 
. ~ vise, that permits accurate set-ups dum He will be im ¢ harge ol the di- 
= ~ ) of work of unrestricted sizes ond 
J shapes, special Axtures; Ge. vision as general manager. 1. Wendell 
(tee Hamm, will continue to direct activities 
of the manufacturing division of the 
\ *Rough Machine” to size and shape functional staff. Joseph S. Imirie will 
) with minimun chip waste continue as general manager of the 
The No. 8 MARVEL is the “busiest tool in the shop” wherever Electro Minerals Div. Leslie E. Simon, 
installed because it is a universal tool—has both the capacity and Major General U.S. Army (Ret.). con- 
index the versatility to handle not only standard sawing jobs but ; 
innumerable “trick” and convenience jobs as well. More than tinues as director of the Researeh and 
S — a metal saw, the No. 8 MARVEL is a fine machine tool with De velopme nt Div 
machine tool features like: Both power and hand feeds; Depth 
Stops; Automatic Blade Tension; Built-in Coolant Pump, Three 
. operating speeds (or six with 2-speed motor). Moisture-proof Four executive promotions were an- 
' electrical controls that conform to both “J.1.C." and “MACH nounced by Crane Packing Co. Carl E. 
cut off end shape INE TOOL” electrical standards; Dirt-proof ball bearings, etc 


Schmitz, formerly vice-president in 
Sructurat Beams 


If you cut, machine or fabricate metal, this is a sawing 
machine you should know about. Write for catalog 


charge of sales. was named executive 
vice-president; Mr. Schmitz is a mem- 
ber of ASTE’s Chicago chapter. Vance 
E. Vorhees was promoted to vice-presi- 


dent in charge of sales from assistant 


general sales manager. Former works 
manager B. H. Stenberg was named 
vice-president in charge of manufactur- 
ARMSTRONG-BLUM MFG. Co. « 5700 West Bloomingdale Avenue ¢ Chicago 39, U.S.A, ing. E. H. Stubenrauch was named to 
the post of assistant general sales man- 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-242 ager from divisional sales manager. 
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Harry E. Cheseborough was named 
director of product planning for Chry- 
sler Corp. A member of the Chrysler 
organization for 25 vears, he has been 
serving as executive engineer in charge 
of product planning in the engineering 
division for the past two years. 


F. S. Mitchell, formerly staff execu- 
tive in Chrysler Corp.s stamping and 
general manufacturing group, has been 
promoted to plant manager of the com 
pany ’s Fight Mile Rd. plant in Detroit. 


Former supervisor of production con 
trol activities at the Mound Road engine 
plant, Vernon A. Albaugh has been 
promoted to manager of production 
control for Chrysler Corp.'s Engine Div. 


Crucible Steel Co. of America has ap 
pointed Reinhold Schempp manage: 
of the Sanderson Haleomb Works in 
Syracuse, N.Y., and S. A. Fronek as 
head of the Park Works in Pittsburg 
previously served as assistant 


manager of his respective plant. 


Joseph F. Quaas is now vice-presi 
dent in charge of manufacturing and 
production for Kutectic Welding Alloys 
Corp. Since joining the company in 
1950 he has been a member of Euteectic’s 
research and production team. 


Melvin D. Verson was recently made 
vice-president /marketing for  Versen 
Allsteel Press Co. He has been serving 
as assistant to the president 


Sahlin Engineering Co., Ine. has 
made William H. Uren operations 
manager of the company. Formerly 
purchasing agent, he has been with 


Sahlin for four years. 


(Appointment of James O. Dague as 
superintendent of Bethlehem Steel Co.'s 
Lackawanna, N.Y. plant has been an 
nounced. He has been assistant super 
intendent since 1949 


Roy O. Schiebel was recently elected 
to fill the newly created position of 
second vice-president, sales and market 
ing of Magnaflux Corp. 


(Appointment of Steven S. Gordon 
as assistant general manager of Repub 
lic Gear Co. has been made publie by 
Gear Grinding Machine Co. 


Former sales manager Warren F. 
Bice has been made general manager of 
The Progressive Mfg. Co., Div. of The 
Torrington Co. He succeeds Ralph H. 
Perry who retired after 40 years’ asso 


ciation with the fastener industry 


H. D. Bryk is now manager of op 
erations of Alloy Precision Castings Co 
He was assistant to the executive vice 


president and general manager. 
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THE 


RIVETING 
YOURSELF 


MILFORD 


RIVET 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-243 


INTO A 


CORNER 


..» check with Milford Engineers! 


Riveting raises special problems and requires specsal 
skills. You must have the right type and size rivet 
for each application, or the results can be costly . . 

in production and in profits. When you're faced with 


a riveting problem, let Milford engineers lend a hand 
before designs are fixed! 


To improve product appearance and strength 
... to take full advantage of automatic assembly 
... to cut delivery time and production costs 


—get in touch with Milford first! 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALI> 


. 
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for free booklets and catalogs—use convenient request card, page 233 


Slitters 

Ilustrated 76-page reference and 
handbook, “Multiple Rotary Slitting 
Lines”, gives information on all types 
and sizes of slitters and allied equip. 
ment. Part | offers basic information 
on design, selection and operation; 
Part Il deals with specifications, ca 
pacity tables and other data. The Yoder 
Co., 5500 Walworth Ave., Cleveland 2 
Ohio L-3-1 


Carbide End Mills 

Revised Catalog No. 601 offers infor- 
mation on solid carbide end mills in- 
cluding data such as diameter, flute 
radius, shank diameter and over-all 
length on 11 different types of mills; 
also has information on high-speed 
steel and carbide rotary cutters, coun- 
tersinks and special tools; includes 
price list. M. A. Ford Mfg. Co., Daven 
port, Lowa. L-3-2 


YOU SPEED 
eus ACCURACY 


WITH MOORE JIG GRINDERS 


HOLES from 1/64" to 8” Relocated and G 

within 0001” in One-Third Previous Time 

Before hardening, this two-station die block was Moore- 
Jig-Bored to eliminate the need for excessive grinding. 
After hardening and surface grinding, all holes were 
Moore-Jig-Ground to exact size and location. Blank hole 
and center piercing hole were ground with 2" included 
taper. Little clearance could be allowed between punch 
and die. Jig grinding ume: only 2% hours. 


CONTOURS, Too, A ly Jig G 

and Checked in One Setting 

This flanged punch, impractical to grind by any other 
method, was a natural for the No. 2 Moore Jig Grinder 
All radix male and female were ground accurately to 


location and size. The piece, having been set up on a 
rotary table, was aligned to permut grinding of the 
angular surfaces. And the entire contour was inspected 
by the “indicator measuring” method while the punch 
was still on the machine. 


The word “versatile” must have been coined for the 
No. 2 Moore Jig Grinder. Not only does this machine 
relocate and grind straight and tapered holes with 
case, but it contour grinds, chop grinds and slot 
grinds just as skillfully 

The Moore Jig Grinder, together with its tool- 
room teammate, the Moore Jig Borer, enables tool 
and die sections to be produced concurrently, puts 
diemaking on an interchangeable-parts-and-assembly 
basis. And it’s also a time-saver on production jobs 

Employing the accurate lead screw measuring prin- 
ciple and a convement system of coordinate hole 
location, the fast and sure Moore Jig Grinder elimi- 
nates hours of checking on bench and surface plate. 

Why not find out how this remarkable machine 
can save you sizeable chunks of time and money, 
Write today for our detailed bulleun 


MOORE SPECIAL TOOL COMPANY, INC, 
4 Union Ave., Bridgeport 7, Conn. 


NO. 2 MOORE JIG GRINDER 
Range 10” « 16" x 16” height. Grinding 
speeds from 12,000 to 60,000 rpm. In- 
finite feeds up and down; spindle- 
housing heat control. Features slot 
grinding attachment 


ADD ii TO YOUR TOOLROOM 


SORERS « NO GRINDERS « PANTO.CRUSH WHEEL DRESSERS FLIPrERS 


- MOLE LOCATION ACCESSORIES 


FOR FURTHER INFORMATION, USE READER SERVICE CE CARD. INDICATE A-3-244 


Stub Arbor 
Catalog sheet shows construction, ad- 
vantageous features and uses of the 
Peterson stub arbors which are used 
on milling machines to automatically 
center tools. Sierra Machine Co., 4th 
& Dwight Way, Berkeley 10, Calif. 
L-3-3 


Electric Cutting 

Extensively illustrated 4-page folder 
presents data on the Arcair process and 
the use of the Arcair torch for cutting. 
gouging, beveling or grooving of 
metals; outlines applications for the 
torch and gives data on Arecair elec 
trodes. Arcair Co., 419 S. Mt. Pleasant 
St., Lancaster, Ohio. L-3-4 


Machine Knives 

Thirty-two page brochure offers ref- 
erence data on several types of machine 
knives and edge tools; extensively illus- 
trated by engineering drawings. Alcon 
Production Tool Co., 579 Baird St., 
Akron 11, Ohio L-3-5 


Brush Finishing 

Complete story of Brushmatic finish- 
ing is presented in 21-page, extensively 
illustrated brochure, “Brushmatic, How 
to Improve Finishing the Osborn Way;” 
shows actual on-the-job operations, 
parts, before and after finishing; charts 
aid in selection of proper brush for 
various jobs. The Osborn Mfg. Co., 
5401 Hamilton Ave., Cleveland, Ohio. 

L-3-6 


Electric Weld Tube Mill 


Use of modern tube mills in manu 
facture of pipe and tube described 
64-page handbook, “Electric Resistance 
Weld Tube Mills” 


discussion — of electric-weld process ; 


gives step-by step 


photos, drawings and charts illustrate 
operation, capacities and applications 
of electric-weld tube mills of various 
sizes. The Yoder Co.. 5500 Walworth 
Ave., Cleveland 2, Ohio L-3-7 


Milling Cutters and Inserts 
Four-page folder covers pertinent de 
tails of RC milling cutters and the 
throw away carbide inserts used in 
them, emphasizing economy; illustrated 
by drawings; includes specification and 
price lists. Neweomer Products, Ine., 


Latrobe, Pa. L-3-8 
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Chemical Milling 
Tooling requirements for chemical 
milling process specified in detail in 
Design Bulletin No. 3; outlines three 
‘ optional procedures for producing tem- 
plates required to chemically mill flat 
or formed parts in aluminum and mag- 
. nésium. Request only on company let- 
terhead direct from United States 
Chemical Milling Corp., 1700 Rosecrans 
\ve., Manhattan Beach, Calif. 


Turks Head 


Complete line of turks heads de 
scribed and illustrated in Catalog No 
contains basic technical informa- 
tion, principles of operation and ad- 
vantages as precision production 
machine; explains typical wire shaping 
applications; includes specifications of 
types, sizes and technical operating 
data. Fenn Mfg. Co., Fenn Rd., New- 
ington, Conn. L-3-9 


Adapter Fittings 

Twelve-page Catalog 4360 shows 
straight thread plugs and adapters, O- 
rings for straight thread fittings and 
steel and brass pipe fittings. Tube & 
Hose Fittings Div., Parker Appliance 
Co., 17325 Euclid Ave., Cleveland 13, 
Ohio. L-3-10 


Steel Heat Treating 

Sixteen page booklet dealing with 
heat treating or pickling of stainless 
steel offers operating data for annealing 
and handling, provides physical prop- 


erty data, and discusses useful infor- 
mation on heating, pickling and de- 
scaling. Crucible Steel Co. of America. 
Dept. T., The Oliver Bldg., Mellon 
Square, Pittsburgh 22, Pa. L-3-11 


Machinery Parts 

Booklet on machinery parts includes 
data on chemical compositions, physical 
and mechanical properties, corrosion 


resistance and machining of Haynes 


alloy parts; case histories show use of 
parts of both standard and special de- 


sign; other sections give details of pro- 
cedures for heat-treating, machining, 


grinding and forming machinery parts. 
Haynes Stellite Co., Adv. Distribution 
Section, 30-20 Thomson Ave., Long 


Island City 1, N. Y. L-3-12 


Squaring Shears 
Comprehensive 74-page Bulletin No 
69G covers line of underdrive power 


squaring shears; describes construction, 
and important features of equipment; 
photos of job applications show shears 
at work for mass producers, fabricating 
plants, steel warehouses and sheet metal 
shops; includes tables of specifications. 
Niagara Machine & Tool Works, 683 
Northland Ave., Buffalo 11, N. Y. 
L-3-13 
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If your coolant dilution is too lean, 
you run the risk of rust; if it is too 


more, you are wasting coolant and 
throwing money down the drain. 
Without checking, it is easy to throw 
your balance off as much as 50%. 
A regular laboratory analysis takes 
a good deal of time, but with this 
“concentration kit’, users of the Lu- 
sol Line of coolants get the answers 
in 60 seconds. That’s why users of 
Lusol products have no trouble in 
maintaining correct dilutions, and one 
good reason why they always get bet- 
ter results, greater machining accu- 
racy, longer tool life, longer produc- 
tion runs. Investigate this unique and 
important control feature. A demon- 
stration is yours for the asking. 


rich, you get stickiness and, what is° 


TEST COOLANT DILUTIONS 


Are you guessing ? 


« What coolant “mix” do you require? 
20 to 1, 50 to 1, 100 to 17 


e Are you maintaining this dilution? 


e This kit gives the answer to users of the 
Lusol Line in just 60 seconds. 


e Let us demonstrate in your plant. 


Send today 
for 16 page 
descriptive 
booklet 


F. E. ANDERSON OIL COMPANY, INC. 


BOX 213, PORTLAND, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-245 
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"New York 


Twist Drill 
supplies 
Aircraft 
Standards (WAS) 


A,B & C types 


Meeting the strict specifications 
of National Aircraft Standards, 
New York's Type A, B and C 
twist drills are specially designed 
for heavy duty drilling. Their 
sturdy construction and precision 
points last longer and give greater 
production .. . Best of all, you 
pay no premium for these special 
types. 

Another heavy duty drill is 
New York’s own Type 75 for 
deep drilling in 75ST aluminum. 
This high tempered, extremely 
abrasive metal can be a real head- 
ache — but not with New York 
drills. They bite in clean and 
easily, giving more holes, all per- 
fectly round and on size. 

Remember, New YorK saves 
you 20% on your twist drill bill 
and you get top quality work 
every time! 

Write us now for catalog, 
technical manual and net prices. 


NEW YORK TWIST DRILL 
COMPANY, INC, 


EASTERN HEADQUARTERS: 
278 Latayette Street, New York 12, N. Y. 


MIDWESTERN HEADQUARTERS: 
30-A North Clinton Street, Chicago 6, Ii, 


INDICATE A-3-246-1 
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Heat Treating 

Economic features of completely 
mechanized heat treat lines explained 
in Bulletin SC-176; photos and dia 
grams illustrate steps to be used in 
building automated lines. Surface Com 


bustion Corp., Toledo 1, Ohio L-3-14 


Metal Sawing 

Revised 36-page edition of “Hand 
book of Metal Sawing” covers proper 
selection and use of hand and power 
hack saw blades and band saw blades; 
outlines recommended cutting speeds 
feeds and techniques; discusses com 
mon metal cutting problems and their 
solutions. All items in the pocket size 
handbook are indexed for quick ref 
erence. W. O. Barnes Co., Ine., 1297 
Terminal Ave., Detroit 14, Mich 

L-3-15 


Magnet Brake 

Bulletin GEA-6214 offers eight pages 
describing outstanding features of the 
d-c magnet brake; explains simplified 
installation and maintenance proced 
ures; drawing shows operating fea 
tures; describes various applications; 
diagrams and tables show how it meets 
AISK standards. General Electric Co., 
Schenectady 5, N. Y L-3-16 


Casting with Epoxy Resins 
Techniques involved in using epoxy 
resin compounds for casting described 
in technical Bulletin No. 10; covers 
general handling characteristics of 
epoxies for casting and special handling 
required with wood, plaster and plastic 
molds and with flexible molds; also 
treats aspects involved in curing cast 
epoxies, Smooth-On Mfg. Co., 572 Com 
munipaw Jersey City 4, N. J 
L-3-17 


Die Sets, Accessories 

\ 56-page technical section and 20 
page net price book on line of die sets 
and accessories have been printed sepa 
rately but bound together in Catalog 
No. LL so that they can be read simul 
taneously; includes information on how 
to select and use die springs, how to 
save on steel specials as well as spe 
cially-compiled load comparison tables 
for chrome-vanadium springs; a section 
is designed to simplify die set selection 
and ordering. The Producto Machine 
Co., 990 Housatonic Ave., Bridgeport 1, 
Conn L-3-18 


Drilling and Tapping 

Series of catalog sheets describe ait 
ov hydraulic powered electrically op 
erated, automatic drilling and tapping 
units; well illustrated by drawings and 
diagrams. HyPneuMat 647 W. 
Virginia St.. Milwaukee 4, Wis 

L-3-19 


Versatile “lay away” 
clamped-on carbide 
circular form tool 


Replacement costs and delays vanish 
with Crafts rugged, heat-treated alloy 
steel Tool Holder. Can be used over 
and over again for any number of dif- 
ferent contours on B & S #00, #0, #2 
machines. 

Simply. order our interchangeable 
carbide tips optically ground to your 
specifications. In stock for immediate 
delivery. 


Diamond Dressers Diamond Tools 


Carbide Gages Special Carbide Tools 


Send Today for FREE CATALOG “Com- 
plete Carbide Tooling for Automation”. 
Describes Crafts’ newest time and money- 
saving contributions to the tooling field. 


Arthur A. CRAFTS Company, Inc. 


601 Newbury Street 
Boston, Mass. 

Chicago 

Detroit 

Philadelphia 

Bristol, Conn. 
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Coil Inserts 


Condensed performance data, design Ile ID) 
relationships, installation procedure 


and standard size data are incorporated 
in 4page Bulletin No. 748, “Designing 


@ 
Your Product”; includes application 
drawings and installation photos; out- 
. lines both hand and power operation 
techniques used for installing inserts. Have Threads 


Heli-Coil Corp., Danbury, Conn. 


L-3-20 | Rolled Exclusively on 


Combustion Control 


Information on complete line of au- 
tomatic controls and instruments for 
combustion industry presented in- 


formative brochure covering all equip- 


ment required for complete combustion 
installation. General Controls Co., 801 


Allen Ave., Glendale 1. Calif. L-3-21 


Abrasive Cutting Units 


Line of abrasive cutting machines 
described and illustrated in 4-page Bul- 
letin DH-460-B; lists specifications and 
outlines features and advantages. 
Campbell Machine Div.. American 
Chain & Cable Co. Ine., 929 Connecticut 


Ave.. Bridgeport 2, Conn. L-3-22 hog 


Press Welder 


Bulletin 3-513 describes and _ illus- 
trates type EQB resistance press weld- 
ers which meet welding requirements 
between RWMA standard sizes 3 and 


}; points out important design features 


and discusses advantages to users. The 
Taylor-Winfield Corp.. Warren, Ohio. 
L-3-23 


< 


Collets 


COMPLETELY AUTOMATIC 
Collets, pushers, feed fingers and 
pads for all types of screw machines 
of plug shells with electrode already 
as well as lathe collets are illustrated ‘ , 
welded place. Threads must be square with 
and described in Catalog 56; assem- 
bled for easy location of the items listed. Ba . 
Balas Collet Mfg. Co., Dept. C-4, Cleve- 


land 14, Ohio. L-3-24 


a olled threads are superior. They are uniformly accurate, smooth and 
Carbon Brushes stronger -also more economical to produce. 

Reed machines, used for both thread and form rolling, are made 
in 2 die horizontal and 3 die vertical and horizontal types for in- 
feed or thru-feed rolling. They are rugged, of compact construction, 
easy to set up, convenient and simple to operate 

Equipped for manual, semiautomatic or fully automatic feeding, 
Reed machines are suitable for both small job lots and large produc- 


Comprehensive 34-page Catalog No. 
234-C describes 250 carbon brushes in 


company’s line calculated to cover more 


than 2700 different applications; or 
ganized for ease of brush selection and 


identification; provides photo plus type 


ti ; 
and model numbers for each brush. The a 
Ohio Carbon Co., Dept. 234, 12508 
Berea Rd. Cleveland 11. Ohio. [L-3-25 Write for Thread and Form Rolling Bulletin 
Drill Stops REED ROLLED THREAD DIE CO. 
Construction and advantages of line Specialists in Thread and Form Rolling Tools and Equipment 
of drill stops with micrometer depth WORCESTER 1, MASSACHUSETTS, U.S.A, 


adjustment for drilling and reaming 
applications discussed in Bulletin 18- 
50; illustrated by diagrams and photo- 
graphs. Scully-Jones and Co., 1901 S. 
Rockwell St.. Chicago 8, Ill L-3-26 


Soles Offices in: Buffalo, Chicago, Cleveland, Compton, Calil., Denver, Detroit, Englewood, N. J, 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-247 
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Graymills Corp. cuts costs 
dramatically with an 


Engelberg Abrasive Belt Grinder 


The shape of the intake-discharge housing on a Graymills immer- 
sion pump makes it unsuitable for surface milling or turning on a 
lathe. When either method is used, pump leakage results in as much 
as 10% of production runs, requiring corrective machining that pushes 
unit costs up. 


Graymills installed an Engelberg platen type abrasive belt grinder, 
equipped with an automatic infeed table. To this machine (the BC8- 
FT9 described below) Graymills attached a draw-bar air fixture de- 
veloped by their own engineers, designed to handle several sizes of 
castings with short run flexibility and minimum setup time. 


Grinding rates on the grey metal pump castings are now consider- 
ably faster than alternative methods, in spite of a 132” stock removal. 
Very satisfactory belt life is obtained with 24-grit silicon carbide run- 
ning at 5,000 s.f/m., cooled by a water-soluble chemical. 


In the Graymills experience, Engelberg abrasive belt age again 
att their puaneey to specific needs . . . adaptability that is 
imited only by the ingenuity of the engineers who program its use. 


Solution to Graymills’ Problem: 
the BG8A-FT9 
Designed for Mass Production 


@ Fast machining by wet 
or dry abrasive belt 
Seibel by ground steel 
platen. Presetting controls 
rate of feed and pressure. 
Quick approach of ball- 
bearing table is followed 
by slower, hydraulically 
controlled infeed down to 
Micro-Stop limit. Does 
fine tool room jobs of sur- 
facing, squaring, grinding 
angles, bevels, radii, etc. 


For complete informa- 
tion on this and other 
Engelberg Abrasive Belt 
Grinders, write .. . 


The ENGELBERG HULLER 
Co., Inc. 


303 Seneca St., Syracuse, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-248 
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Threads 


Well illustrated 16-page booklet, 
“Class 3A Threads,” serves as primer 
on thread fit and gaging; gives basic 
principles of measuring high and low 
limits of pitch diameter tolerance, tips 
on gaging techniques, method for set- 
ting gages accurately, reference data 
such as pitch diameter tolerances, best 
wire sizes for 3-wire thread gaging and 
a double sampling plan of inspection. 
Standard Pressed Steel Co., Box 786, 
Jenkintown, Pa. - L-3-27 


Work Blades and Guides 


Catalog No. G-678 gives comprehen- 
sive coverage of work blades and guides 
for Cincinnati grinding and lapping 
machines; specifications and drawing 
included for each type and model. The 
Cincinnati Milling Machine Co., Cin- 
cinnati 9, Ohio. L-3-28 


Alignment Testing 


Illustrated 8-page pamphlet on 
“Alignment Testing” by K. J. Hume. 
author of the book Engineering Metrol- 
ogy and head of the National College 
of Instrument Technology in England, 
deals with measuring instruments gen- 
erally, and discusses features of optical 
methods and their practical application, 
the auto-collimator and the block level. 
Engis Equipment Co., 431 S. Dearborn 
St., Chicago 5, Tl. L-3-29 


Steel Data 


Revised 256-page edition of pocket- 
size data book gives information on 
machining and fabricating, specifica- 
tions and tolerances, weights and di- 
mensions, elements and safe loads; also 
includes tables, definitions and general 
data. Joseph T. Ryerson & Son, Inc., 
Box 8000-A, Chicago 80, Ill. L-3-30 


Steel Castings 

Summary of Steel Castings Specifica- 
tions, prepared by specifications com- 
mittee and technical staff of Steel 
Founders’ Society of America, includes 
all specifications recommended for com- 
mercial, railroad, federal and military 
use as well as reference to testing meth- 
ods advocated by the committee. Steel 
Founders’ Society of America, 606 
Terminal Tower, Cleveland 13, Ohio. 


L-3-31 


Grit Blasting 


Airless abrasive blast cleaning pro- 
cess for producing lustrous finishes on 
nonferrous metals discussed in brochure 
“Steel Grit Provides Bright-As-A-Penny 
Nonferrous Finishes.” Includes case 
history material as well as photos of 
typical paris processed by the method. 
Wheelabrator Corp., 1182 S. Byrkit St., 
Mishawaka, Ind. L-3-32 
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A POWER NOTE which suggests an im- 
portant prediction to engineers who will 
be concerned about powering equip- 
ment is the Atomic Energy Commis- 
sion’s reported successful conclusion of 
a power demon- 
stration by an 
atomic pro- 
pulsion reactor. 
The reactor power 
plant was the land 
based prototype of the submarine Nauti- 
lus at the national reactor testing sta- 
tion in Idaho. Usion on a part of a 
single charge of uranium fuel, the nu- 
clear reactor operated at an average 
power of 100 percent for more than 66 
days and nights. 

At the end of the 1600-hour test, the 
reactor still had many hundreds of 
hours of full operation available. It 
subsequently resumed operation at vary- 
ing power levels to obtain engineering 
test data and to train the Navy per- 
sonnel. 

Among important benefits of the test 
was the obtaining of heretofore unavail- 
able information on reactor perform- 
ance during extended high power runs. 
Data gained will be used in design of 
improved nuclear propulsion plants both 
for naval vessels and civilian nuclear 
power plants. 


Power Hope 
From Atomic 
Fuel Tests 


_ DEEP DRAWING of titanium 
alloys has been accomplished as a re- 
sult of a major research project con- 
ducted for the past two years by Worces- 
ter Pressed Steei Co. for the U. S. 
Army Ordnance 
Corps, Watertown 
Arsenal. Impor- 
tance of the devel- 
opment lies in the 
fact that titanium 
alloys can be fabricated by mass-pro- 
duction stamping methods. Prior to this 
development only pure titanium had 
been successfully deep drawn. Titanium 
alloys, because of their difficult working 
properties, were considered unsuitable 
for stamping. 

According to Carter C. Higgins, pres- 
ident of Worcester Pressed Steel, his 


Deep Drawing of 
Titanium Alloys 
Broadens Uses 
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company was able to deep draw sev- T. O. Paine of 
eral different alloys in which titanium 
was combined with manganese, alumi- 
num and tin, aluminum and vanadium, 
and manganese and aluminum. He in- 
dicated that all four of these alloys, if for the Advance- 
properly handled, can be drawn and 


heat treated for even higher strengths. 
Aircraft manufacturers probably will 
realize the greatest benefits because of 


titanium’s importance in production of 
jet aircraft parts which require high 
strength-low weight ratio, and high re- 
sistance to medium heats and corrosion. 


Baa pus? finer than the smoke from 
a cigarette was used by General Electric 


researchers to create a potentially ten 
times stronger than presently available 
commercial magnets. According to Dr. 


G.E.’s Instrument 
Experimenters 1) 
ept., speaking 
Work to Make before the Ameri- 
Stronger Magnets can Association 


ment of Science, the powder iron mag 


SUBLAND TOOLS- 


(Standard and Special) 


To produce more work in less 
time and at reduced costs, mod- 
ern production methods often 
require multi-diameter tools that 
perform a combination of opera- 
tions with each pass—drill-coun- 
terbore, drill-ream, drill-chamfer, 
etc. Your best bet for accomplish- 
ing these objectives are subland 
cutting tools, precision produced by 
Detroit Reamer & Tool Company. 


A leading participant in the original 
development of subland tools more 
than 25 years ago, Detroit Reamer & 
Tool Company has been a major manu- 
facturer of such tools ever since. Thus, 
our engineering experience combined 
with modern manufacturing facilities as- 
sure that you receive the finest quality 
subland cutting tools. 


DETROIT REAMER 
& TOOL COMPANY 


780 W. MAPLE RD. + P.O. BOX 174 + BIRMINGHAM, MICH. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3.249 
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@eervve Now available, the latest, 
revised edition of the B. Jahn Catalog. Scores of case histories 
show B. Jahn progressive die engineering and ingenuity 
solving mass production problems for America’s most pro- 
gressive manufacturers. 


SEE how dies by B. Jahn end worry, wonder, waste! How 
B. Jahn can cure assembly headaches! How B. Jahn “'Pro- 
duction Proved” Dies are built stronger, produce longer! 
How B. Jahn eliminated thousands of costly, unnecessary 
production operations and cut product costs! And more!!! 


Send today for your copy of the NEW 
20 page B. Jahn Catalog and learn for 
yourself how many 
of the world’s largest 


B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-250 


net's properties are achieved by precise- 
ly controlling size and shape of individ- 
ual iron particles so small that there 
are more than a billion billion in one 
pound. 

Although it will be some time before 
such magnets are commercially avail- 
able, they suggest the possibility of new 
electric instruments that are smaller, 
lighter and more accurate for the fu- 
ture 

The iron particles can be embedded 
in plastics, metal, rubber or glass. The 
magnets can be easily mae hined., drilled. 
tapped, soldered or molded precisely in- 
to any shape 

Another practical aspect of the re 
search findings is that ordinary iron is 
used which means the saving of stra- 
tegic metals such as nickel and cobalt 
which are heavily used in making most 
magnets. Absence of cobalt. too, makes 
possible the application of magnets in 
nuclear reactors where magnets con 
taining cobalt can not be used because 
of high induced radio activity. 

Although the iron particles are so 
small they are invisible under a con- 
ventional microscope, magnetic and 
mechanical properties of the created 
material can be controlled precisely. 


r 

- INDUSTRIAL films have recently 
been made available for companies or 
organizations which might make prac- 
tical use of them for industrial train 
ing purposes or to 


keep engineering Informative 
or executive per- Films from 
sonnel up to date. Industry 


One film deals 
with machine bending technique, a 


second with motor maintenance, and a 


third with machine tool duplicating 


equipment. 


| p-to date developments and pro 


ductions are treated in this 16 mm color 


sound movie on machine bending tech- 


niques by Pines Engineering Co. Ine, 


The 40-minute film is a documentary 


story showing both standard and = spe 


cial tooling applications in 36 different 


locations. On-the-job studies range from 


work in modest job shops to large 


multiplant organizations. Tooling tech- 


niques and various cold bending opera 


tions are shown under actual job con 


ditions. Comparative production infor 


mation is supplied on each job. Re 


quests for showing are made on com 


pany letterhead to the Pines office in 
Aurora, Il. 


Iwo 20-minute, 35 mm color sound 


slide films to show maintenance people 


how to install and properly maintain 


electric motors are made available by 
Allis-Chalmers Mig. Co. The films 
“How to Make a Motor Go-and Go, and 


Go, and Go.” covering maintenance 
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PORTUGAL 


FINLAND 


24 NATIONS 
UNITED... 


on Choice of Yoder 
Mills for Pipe and 
Tube Manufacture 


Ic all started less than two decades ago 
with the introduction by Yoder—and 
the rapid adoption by American in- 
dustry—of a revolutionary new type of 
mills for cold forming and electric- 
resistance welding of pipe and tubing. 
England, France, Italy, Mexico, Argen- 
tina, and Brazil soon followed the 
U.S.A. in adopting these mills. Other 
countries boasting any kind of modern 
metal working industry did likewise, 
even including distant Japan, India and 
South Africa. Production, depending 
on requirements, varies from 25,000 
up to 75,000 feet per 8-hour shift. 


By this time, England, Italy and 
Argentina each have a total of ten 
Yoder mills in operation; Brazil, eight; 
Mexico, six; France, five; other nations 
somewhat in proportion to their popu- 
lation. In many nations, Yoder mills 
now supply from 50% to 90% of all 
welded tubes used. Several oustanding 
production records have been scored by 
operators in foreign countries, most 
recently in Italy. Reasons: the sim- 
plicity of design, ease of operation and 
dependability of Yoder mills. Secondly, 
generous assistance rendered by Yoder 
in training operators everywhere. 


Through technological advances, 
Yoder leadership in tube mill design 
has been jealously maintained and 
strengthened from year to year. Ask 
for literature giving details of the latest 
improvements. Correspondence invited. 


THE YODER COMPANY 


5525 Walworth Ave. © Cleveland 2, Ohio, U.$. A. 
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and “How to Take Step Seven,” deal- 
ing with proper installation illustrate 
steps by cartoon characters, Viewings 
can be arranged through the company’s 
Industries Group sales offices. 

The Rockford Machine Tool Co. has 
released a 36-minute, 16 mm_ sound 
color film called “The Rockford Kopy 
Kat” to show design and operation of 
this hydraulic duplicator attachment 
Uses animated diagrams for illustra 
tion. Reservations for the film are made 
through area factory representatives or 
the company office in Rockford 


RODUCTION of intricate, completely. 
formed aircraft and missile parts in a 
single operation appears to be con 
siderably simplified as a result of de 
velopment of a new aluminum casting 


alloy. According 
to the Los Angeles 
Develop Div. of North 
Stronger American Avia 


Casting Alloy 


tion, Ine., who de- 
veloped it, the al- 
loy is so strong that a square inch of 
it can lift ten automobiles. So far, the 
alloy seems to offer cost economy, con 
siderable extra strength, and savings in 
production time over that formerly. re- 
quired to make a part. 

Already the material, called 42B, is 
being used for jet plane and missile 
parts, while other uses are being ex 
plored. It also appears possible that 
its use may result in various forgings 
being replaced by castings of 42B in 
aircraft and other industries. 


PROBLEMS associated” with 


smooth and economical soldering of 
heat-exchanger equipment may be beat 
en with the introduction of a zine-clad 
aluminum alloy made by Aluminum Co 
of America. After 


several vears of 


New Zinc-Clad 
Alloy Simplifies 
Soldering Job 


research and de 
velopment, the 
fabricators have 
come out with a 
material designated Alcoa soldering 
sheet which they hope brings aluminum 
within range of the ease of solderability 
heretofore enjoyed by copper 

The sheet is fabricated with one or 
both sides clad, and in coil or flat sheet 
form. In industrial use, it is expected to 
help solve various joining problems, 
particularly in the auto radiator field 

Used with sper ially developed Aleoa 
soldering techniques, zine-clad alu 
minum probably will simplify normal 
maintenance and repair problems of 
soldered assemblies. and is likely to 


reduce costs of production methods 


Magnetic Chucks 
and Devices 


Magnetic Chucks 
Rectangular 
From 5” x 10” 


To 30” x 96” 


Rotary 


From 6'%4” dia. face 
To 72” dia 


Swiveling 


” 


From 
To 12” x 84” 


Sine Chucks 


For speed and accuracy in set- 
ting up for angular grinding 
working surface 

6” x 11” 


Magna-Vise 
For holding non-magnetic ma 
terials on magnetic chucks 
Available in 6”, 10” and 14” 
lengths 


Chuck Accessories 


Demagnetizing units, voltage 
regulator, rectifiers 


Take advantage of Magna 
Lock’s experience and engi 
neering “Know-How” to help 
you solve your chucking prob 
lems 


Magna-Lock also offers a com 
plete chuck repair servi'e on 
any type and make of ele <trical 
magnetic chuck 


SEE OUR 
EXHIBIT AT 
WESTERN 


METAL SHOW 
LOS ANGELES 
MAR. 25-29 

Booth No. 1040 


Hanchett Magna-Lock Corp, 


Magna-Lock Inc. 
Magnetic Chucks and Devices 
Big Rapids, Michigan, U.S.A. 
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BUILDING PRECISION BORING MACHINES 


SIMPLEX 2BDA double end, bridge type, mechanical auto- 
matic cycling unit for facing one side of an automobile pump 
rotor. The operation performed consists of facing one side 
square with the pitch line of the internal gear. The side faced 
is used as a locator for subsequent surface grinding operations. 


The facing tools are carried on a cross slide which is auto- 
matically operated by an air hydraulic cylinder. This cross 
slide is mounted on the standard machine table which shuttles 
longitudinally to provide loading clearance. 


SIMPLEX MACHINE TOOL CORPORATION 


4528 WEST MITCHELL STREET 
MILWAUKEE, WISCONSIN 


PRECISION BORING MACHINES ° PLANER TYPE MILLING MACHINES 
SPECIAL DRILLING, TAPPING AND BORING MACHINES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-252 The Tool Engineer 
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Industrial Activity in Nuclear Fields 
Shows Marked Progress 


Progress report from the Atomic In- 
dustrial Forum shows that during 1956 
the U. S. atomic industry. began con- 
struction or received contracts for the 
building of 59 new nuclear reactors. Of 
these units, 30 are research and test re- 
actors for private U. S. buyers, for the 
federal government and for overseas ex- 
port. The remaining 29 units are power 
type reactors designed for naval and 
merchant ship propulsion, for proto- 
type or demonstration reactors for AEC 
and for land based power demonstration 
plants for private buyers. 

Total of industrial users of radioac- 
tive isotopes in this country is now 1121 
firms in more than 1500 geographic 
locations. More than 20 companies com- 
pleted or planned to build major radi- 


ation research centers. 

Industrial interest is taking varied 
channels. During the past year, eight 
companies signed contracts calling for 
construction of uranium ore processing 
mills. Another firm plans to build a 
feed materials production plant. Others 
announced arrangements to construct 
nuclear fuel element manufacturing 
plants while three more are creating 
zirconium production plants and two 
are building beryllium production fa- 
cilities. 

Activities are from a variety of firms, 
including chemical, paper and plastics, 
research, development and testing, man- 
ufacturers of electrical equipment, elec- 
tronics and instrumentation, and metal- 
working firms. 


The Datics Corp. in Fort Worth, 
Texas is now stafied and equipped to 
provide commerce and industry with 
large scale scientific computing, indus- 
trial and commerciai data processing, 
scientific and engineering data reduc- 
tion and experienced consultation on a 
contract basis. When such aims cannot 
be carried out on commercially avail- 
able equipment, specialized equipment 
is developed for the job. 

A clearing house which arranges 
contacts between manufacturers in the 
United States and abroad has been es- 
tablished by the International Patent 
Exchange, Elmhurst, Il. The service is 
designed to curb difficulties eneountered 
in checking licensing or partnership ar- 
rangements. 

Publication of monthly digests and 
digest translations of current articles 
on production, design, development and 
research from journals throughout the 
world has been instituted by The Tech- 
nical Digest Service, Inc. of New York. 
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Material considered of prime industrial 
importance is condensed and evaluated 
under the general editorship of Prof. 
E. S. Machlin of Columbia University 
and with the aid of an advisory board 
of editors. 

Vv 

During the early summer Electronic 
Associates, Inc. will open an analog 
computation center in Brussels, Bel- 
gium. The center will provide the latest 
types of electronic analog computers 
and will be staffed by scientists for 
problem analysis and programming. 
Equipment and staff of the center will 
be available for rental on an hourly, 
weekly or monthly basis to companies 
in Western Europe. 

Problems in management operations 
control, dynamic systems analysis and 
applications engineering also will come 
under the center's interest. As each 
problem is submitted, the center will 
assign necessary scientists, engineers or 
mathematicians to evaluate, set up and 
solve it. 

 & 

Wagner Brothers, Inc. has entered 
the plating chemical processing field to 
round out its established line of auto- 


matic plating machines, rectifiers tanks, 
anodes and related equipment and sup- 
plies. A new Lyndon Ave. chemical 
processing plant, separated from the 
company’s other plants, already is in 
production. All chemical operations are 
under the direction of Bruno Leonelli, 
vice-president-research. 
Vv 

Consulting, engineering and sales 
service in connection with contact meter 
relays and associated control compo- 
nents is being offered te New England 
manufacturers by Assembly Products, 
Inc. in Chesterland, Ohio. 


Plans for a large research and devel- 
opment center at Pompano Beach, Fla. 
are being formalized by U. S. Indus- 
tries, Inc. The USI Technical Center, 
Inc., a subsidiary of U. S. Industries, 
will be concerned with research and de- 
velopment work for the company’s 12 
diversified divisions. According to 
schedule, the company will move into 
the first completed units by the third 
quarter of 1957. 

Vv 

Establishment of an advanced semi- 
conductor laboratory to bridge the gap 
between basic research and semicon- 
ductor product engineering has been 
announced by General Electric Co. The 
laboratory, located in Electronics Park 
in Syracuse, N. Y. will take over and 
expand activities in semiconductor re- 
search previously performed by the 
company’s Electronics laboratory. 


New building to house research and 
engineering facilities for the five af- 
filiated Molded Fiber Glass Companies 
has been completed at 4826 Benefit 
Ave., Ashtabula, Ohio. Built for the 
Molded Fiber Glass Research Co., 
which is jointly owned and supported 
by all five Molded Fiber Glass Compa- 
nies, the structure is designed as a 
centralized laboratory for research and 
testing work on raw materials, proc- 
esses and finished products in the field 
of fiberglass reinforced polyester resin. 
Experimental and development work in 
other reinforcements and resins also 
will be done in the new laboratory, as 
well as equipment and process engi- 
neering. 

A Canadian manufacturing and serv- 
ice plant, Sheffield Tool and Gage of 
Canada, Ltd., has been established in 
Windsor, Ontario, by The Sheffield 
Corp. While the new Windsor affiliate 
will handle all Canadian repair and 
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vervice order, Shefheld new product 
sales will continue to be handled 
through the company’s Canadian sales 
representatives, A. C. Wickman, Lid 

A 140,000-sq ft plant in Dayton 
Ohio, formerly Standard 
Thompson has been leased by 


American Machine & Foundry Co.'s Le 
land Eleetrie Co. Div. to consolidate 


owned by 


production facilities for Leland’s ais 
craft products. The plant is on a 29 
acre site and AMF has purchased an 


additional 55 acres of land contiguous 


to the plant site property to allow ex- 
pansion. The new plant will permit 
Leland to combine its aircraft products 
engineering and aireraft inverter and 
alternator manufacturing operations in 
one facility from the three Dayton loca 


tions in which they are now operating. 


A $5-million plant is being built by 
Standard Pressed Steel Co. in Santa 
Ana, Calif. to provide funetional, 
multiproduct manufacturing facility 
capable of switching efhiciently from one 
product to another, When completed, 


TISES 


with exclusive “CIRCLE-GRIP” 


JUST ADD BUSHING 
FALSE JAWS 
BACK PLATE 


10 

HOLE IN 


The Grip Master 
drill jig, shown in the 


Heinrich customer $60.00. 
Original drill jig design was 
ettimeted at $250.00. This is just one 
example of how you too can cut tooling 
with the Heinrich jig ond Axture formula. 


Heinrich Grip-Master Fixture 
lock on multiple drill jig. 


Heinrich Band Saw Vise leaves hands 
clear 


of saw for sale operation. 


Heinrich Solety Drill Vise in- 
crvases production with accuracy. 


HEINRICH TOOLS, INC.,, 


Speedy loading and 
unloading cuts 
production costs. 


REAT GRIP-MASTER 
WORK SAVERS 


The Grip-Master Fixture locks make 
jig and fixture designing easier 

does away with locking details 

and troublesome clamps. 


Tool steel cuts faster, safer when 
locked in the grip of a Heinrich band 
saw vise. Unlike other Heinrich Vises 
guide bar is of soft cold roll steel 

to prevent damage to saw blade— 
shoulder screws are removable 

for chain feed. 


Heinrich Safety Drill Vise, with 
built-in recessed parallels, holds work 
square. Vertical V-groove provides 
positive grip on rounds —table 
mounting attachment does away with 
clamps, straps, and adapters. 

Vise cannot swing off table 


iy free catalog — 
learn how Heinrich 
Grip-Masters can cut 
tooling costs. 


Dept. 187C, Racine, Wisconsin 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-254 


early in 1958, the 280,000-sq ft facility 
will employ approximately 500 persons, 
and will provide considerably faster 
service to the company’s West Coast 


customers 


The Bristol Co. has opened a new 
branch factory and warehouse in Hous- 
ton, Texas. 


A new Eastern carbide metals shop 
geared to process small quantities of 
specially-shaped cemented carbide tools 
has been completed by General Ele 
tric’s Metallurgical Products Dept. The 
new plant, located in Kenilworth, N. J. 
covers about 5,000 sq ft. It will service 
the Eastern half of the country. 


West coast plant of Avildsen Tools 
and Machines, Inc. has been opened in 
Glendora, Calif. Operations will be 
transfered from the original location at 
1320 Santa Fe Ave., Los Angeles. The 
new factory, which is known as Plant 
No. 3 in the ATM organization, is val- 
ued in excess of $l-million including 
equipment and inventory. 


Standard Die Set Manufacturers. 
Inc. of Cranston, R. I. has just invested 
more than $100,000 in new capital 
equipment. Major share of the invest- 
ment was for installation of an automa- 
tically controlled heat treating unit 
which automatically carburizes, hard- 
ens and quenches a wide variety of 
steels under a protective atmosphere 


blanket. 


Arrow Tool Co., Inc. has doubled 
the size of its Wethersfield, Conn. plant. 
The company also has formed a produc- 
tion subsidiary, Mech-tron Instrument 
Corp. which will produce precision 
electro-mechanical components and as 
semblies for the electronics and business 
machine industries. 


A modern $2-million manufacturing 
plant which more than doubles size and 
output of the installation it replaces, has 
been opened by Bridgeport Thermostat 
Div. of Robertshaw-Fulton Controls Co. 
The new 180,000 sq-ft structure is lo- 
cated near Boston Post Rd, Merritt 
Parkway and the New’ England 
Throughway now under construction. 


A multi-million dollar expansion 
program has been completed at Dana 
Corp.'s Parish Pressed Steel Div. to 
bring a 40 percent increase to its auto- 
motive frame production, The expansion 
involved construction of two additional 
bays, one 560 ft long by 90 ft wide, and 
the other 820 ft long by 90 ft wide. 
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Housed in the larger bay are complete 
production lines for manufacturing 
Buick Model 40 and Mercury chassis 


frames. 


A three-year expansion and con- 
struction program has been completed 
by Crane Packing Co. to make its man- 
ufacturing and service facilities im- 
mediately available to important indus- 
trial areas throughout .the United 
States and Canada. Construction en- 
compassed erection of four new plants 
and expansion on a fifth. These in- 
cluded a plant in Houston, Texas, home 
facilities in the Chicago area, Los An- 
geles plant, one in Hackensack, N. J. 
and considerably expanded offices and 
factory at Hamilton, Ontario. 


As a means toward long term expan- 
sion, The Carpenter Steel Co. has ac- 
quired an additional 60 acres of land 
adjoining its mill in Reading, Pa. This 
acquisition increases the company’s to- 
tal area owned or controlled by 50 per- 
cent and assures its ability to meet ma- 
jor expansion requirements. 

Clark Controllers, Lid., a subsidiary 
of Clark Controller Co. has opened a 
new 70,000 sq ft plant in Scarborough, 
Ontario, a part of Toronto. The plant 
represents a 50-percent increase in floor 
area over previously-occupied facilities. 

V 

A half-million dollar plant addition 
to The Taylor-Winfield Corp. facilities 
has been completed. New construction 
involves two adjacent buildings with a 
total manufacturing space of about 
40,000 sq ft, or an increase of floor space 
of 35 percent. This is the firm’s seventh 
major expansion since 1945. 


A $2,300,000 cylinder plant is being 
built in Bensenville, near Chicago, to 
house the Flick-Reedy Corp. which 
presently is located in Melrose Park, Il. 
The move will give the firm five times 
more space and enable it to increase 
its productive capacity by about 70 per- 
cent immediately. 

Main feature of the new plant is its 
heat pump designed to compress outside 
winter air to keep interior temperature 
at 70 deg even when it is 10 below 
outside. It can be reversed in summer 
to air condition the office and factory. 

Temeo Aircraft Corp. is planning for 
a new 100,000 sq ft office building to be 
built at its Garland, Texas plant. It is 
scheduled for completion this summer. 
Corporate offices, including some ad- 
ministrative and supporting functions, 
will then be moved from the company’s 
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cutting COSTS... 


Just equip with 


LIPE Automatic 


MAGAZINE LOADING BAR FEED” 


Says Foreman Billy Smathers* 


“We put in two Lipe AML Bar Feeds as a test,” explains 
Foreman Smathers. “At the same cutting speeds as our other 
screw machines, the AML-fed machines turned out the two 
pieces I hold in my hands, 78% faster for the small 7%” piece, 
and 108% faster for the 16” piece. That opened our eyes . . . 
but quick! Yet the reasons were perfectly obvious. The Lipe 
AML’s fed stock without pausing. No cutting air. No repeat 


motion for feed-outs. No down-time for changing feed fingers, 
or for remnant disposal. The AML’s geared our production to 


the steady pace of the clock. . 


. so many units of output per 


so many units of time. Overall, the gain was astonishing!” 


WRITE OR WIRE for a FREE Lipe Sales Engineering estimate 
of production increases, savings and amortization time of Lipe 
AML Bar Feeds in your production layout. 


FOR FURTHER 


* Photographer's models and pseudonyms used 
to protect company identity and 
confidential information. 


CORPORATION 
SYRACUSE 


INFORMATION, USE READER SERVICE CARD; 


-ROLLWAY 


Machine Tools Heavy-Duty Automotive Clutches Portable Power Hack Saws 


INDICATE A.3-255 
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“Stop Cutting and you Start  . 
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exact BORE or 
blind hole size! 


Size: 3/16” to 1.6” 


122 East Second St. 


‘Mineola, 


256 


IMMERSED TYPE 


Available in 1/10 to 5 HP in 
either long or short models with 
separate tank units if desired. 


Model 
6-P3 


Ruthman 


GUSHER 


Coolant Pump 

to fit every 
FLANGE requirement 
MOUNTED 


(External 
Discharge) 


CONNECTED TYPE 


Available in Y% to 5 HP. 
Easy to installi—provides 
long trouble-free opera- 
tion. 


Model 
Y-LO 


(Internal 
Discharge) 


Available in 1/10 


DRIVEN 


Gusher Coolant 


Available in 1/10 to 5 
HP, long or short models. 


Simple, sturdy design Pumps are also 
: to 5 HP long or F 

with fewer parts to wear. available tor 
Model be easily and encanta 
11022 quickly installed in shah 
most convenient ling oF pulley 

piece. drive, these 

PUMPS are sup- 

Model plied without 

11027 electric motors. 


THE RUTHMAN |MACHINERY Co. 


WRITE FOR career 


10 Reading Rood = Cincinnati, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-256-2 


Grand Prairie Plant to Garland. 

Already under 
Temco is the engineering research and 
Garland 


construction for 
development center at the 
plant. A large portion of the engineer 
ing department will be transferred to 
the new center in July. 


After 42 years at the Lafayette St. 
location, Chase Brass & Copper Co. has 


moved its office and warehouse business 
to its new building at 55-60 Fifty-eighth 
St., Maspeth, Long Island. N. Y 


corporate changes 
E. W. Bliss Co. has acquired 20 per- 
cent interest in Chemetals Corp., a re 
search and development organization 
primarily concerned with production of 
copper powder by chemical methods 
and fabrication of copper strip, tubing 
and other wrought shapes directly from 
copper powder. 
V \ 

The Cleveland Automatic Machine 
Co. has merged with The J. H. Day 
Co., Inc. Name of the continuing or- 
ganization is The Cleveland Automatic 
Machine, while Day operations will be 
carried on as the J. H. Day Co. Div. 
Merger of the two firms is part of the 
expansion and diversification program 
of The R. K. LeBlond Machine Tool Co. 
which owns Cleveland Automatic. 
Vv Vv 

Officers of Vulcan Tool Co. and of 
Steel Engineering Div. of 


Products 


Kelsey-Hayes Co. have made public 
the purchase by Vulcan of Steel 
Products’ Brehm Die Div. C. Palmer 


Meredity, president of Steel Products 
stated his company is relinquishing all 
rights and assets involved to Vulcan 
because of future commitments along 
other lines. 
¥ 

Wire and cable business of the 
United States Rubber Co. was pur- 
chased by Kaiser Aluminum & Chemical 
Corp. effective February 1. The trans- 
action included U. S. Rubber’s plant at 
Bristol, R. 1. and its wire and cable in- 
ventories. In addition, Kaiser Alumi- 
num took over U. S. Rubber’s nation- 
wide wire and cable sales organization 
and network of distributors as well as 
all Bristol plant personnel. Service is 
expected to continue without interrup- 
tion. 

Vv¥iv 

Recent announcement revealed ac- 
quisition of The Beta Corp. by Robert- 
shaw Fulton Controls Co. Beta Corp.'s 
operation will be moved from Rich- 
mond, Va., to Philadelphia and consoli- 
dated with the Fielden Instrument Div., 
a unit of Robertshaw-Fulton 

At the same time Robertshaw-Fulton 


The Tool Engineer 


_ OF setting rings-——measures directly—by 0001", 
with extensions measures holes up to 6 feet 
deep, Harderied contact points exert mini-_ 
Easy to read, deep 
plated. Furnished in English or 
WRITE FOR CATALOG on com- 
plete line of precision mens. 
wring instruments: VERNIER 
LINDICATORS 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-256-1 
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made public the agreement whereby it 
would acquire all assets and business 
of Acro Manufacturing Co. of Colum- 
bus, Ohio, 


According to present plan, 


‘ Acro will become a division of the pur- 
chasing company and its operations will 
be continued with its present manage- 

e ment and staff. 


Controlling interest in the Chicago 
steel fabricating firm of Coburn Engi- 
neering Co., Inc. has been purchased by 
two of its officers. Robert Pyle, presi- 
dent, and Richard Cunningham, vice- 
president and secretary, acquired the 
interests of seven other stockholders. 
Vv V V 
National Electronics Laboratories, 
Inc. has acquired by Thiokol 
Chemical Corp. according to a joint an- 
nouncement made recently. National 
Electronics will operate as a wholly- 
owned under its 
At present no change 


been 


subsidiary present 


in com- 


name. 


pany management is expected. 


In a decentralization move, the Ed- 
more, Mich., plant of General Electric 
Co.’s Metallurgical Products Dept. has 
been made the Magnetic Materials Sec- 
tion of the department. It will have full 
responsibility for manufacture and mar- 
keting of permanent magnets and spe- 
cialty resistors. 


Operations of Minneapolis-Honey- 
well’s Doeleam and Transistor Divs. in 
Boston have been consolidated into a 
single unit which will be known as the 
Boston Div. According to the company’s 
announcement, the organizational re- 
alignment was designed to increase ef- 
ficiency by eliminating duplication of 
services and functions performed inde- 
pendently by the two previous divisions. 
The new division is composed of two 
sections : 


a semiconductor product sec- 
tion for power type transistors, and an 
instrument section for synchro motors, 
gyroscopic instruments, electronic con- 
trol and test equipment. 


Latrobe Steel Co. has announced 
completion of an initial warehouse 
stocking program for its prehardened 
die casting die steel, Viscount 44. 

V V V 

Three new lines, covering hand and 
power hack saw blades, metal cutting 
band saws and flat ground die steel, 
have been added to the line of files 
made by Heller Tool Co. The lines were 
introduced as a result of development 
of a steel treating process called job 
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Wilson “Tukon” 
Micro Hardness Testers 


for testing 


METALLIC and 
_NON- METALLIC 


Pyramid Indenters. 


Consult with WILSON Engineers on 
your hardness testing problem 


equipment available. 


WILSON “ROCK WELL” Hardness Testers. 


WILSON "ROCKWELL"... 
the world's standard of hardness accuracy 


WILSON ‘“‘TUKON”’ Micro Hardness 
Testers meet every fine test require- 
ment. These precision instruments are 
invaluable in the proper testing of fine 
precision parts, fine wire, thin metal, 
shallow superficially hardened sur- 
faces, jewels, plastics, glass, etc. 
WILSON ““‘TUKON”’ testers operate with 
both Knoop and 136 degree Diamond 


Experienced WILSON Engineers will be 
glad to help you select the proper 
model for your particular requirement. 
This choice depends on the type and 
thickness of work to be tested, range 
of loads and other hardness testing 


Write for Booklet DH-328 on WILSON“ TUKON” 
Micro Hardness Testers. Ask for DH-325 on 


Agco Wilson Mechanical Instrument Division 


_ AMERICAN CHAIN & CABLE 


Mode! LR 


Floor model for. Micro and 
Macro Hardness Testing. 


Floor model for Micro 
Hardness Testing only. 
(Electrically operated ) 


3 moO 


Table model for Micro 
Hardness Testing only. 
(Mechanically operated. 
Also available in floor 
model ) 


ay) 270-H Park Avenue, New York 17, N. Y. 
FOR FURTHER INFORMATION. USE READER SERVICE CARD 
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If your product 
requires 


threaded 


fasteners... 


can help 
save time, 


, money and improve 
product quality ; 


any size bolt or screw! 


« hand held or automatic! 


+ maintains desired torque! 


» 4S many spindles as you want! 


Contact an Ingersoll-Rand 
AlRengineer now . . . he’s your 
link with a world leader in 
automatic assembly machines. 


8-521 


11 Broadway, New York 4, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-258 


tempering-——an application of recent 
developments in tool metallurgy com- 


esses. The tools will be available 
through authorized distributors. 


bined with special heat treating proc- 


Precision Castings Co., division of 
Harsco Corp., has spent more than $'%- a 
million to complete a series of highly in- 


tegrated, automatic finishing depart- 
ments to augment its facilities. Included 


are automatic equipment for cleaning. 
copper-nickel and chrome or brass plat- 


ing. phosphate coating, electrostatic 


spray painting, baking and polishing. 


Quick delivery as well as normal 
order handling are facilitated by the 
off-the-shelf program initiated by Link- 
Belt Co. for its roller shear pin sprock- 


ets. 


V Vv 


Announcement has been made by 
Walter W. Field and Son that they are 
again scheduling the manufacture of 


Hart Divided machine vise jaws. 


Branch office for Carl Hirschmann 
Co. has been established at 5122 Dundas 
St. W.. Toronto, Ontario, Canada, to ‘ 
provide sales and service on Hirsch- 


mann equipment in Canada. 


Alfred J. Chandler is new sales man- 
ager for Brush Div. of The Osborn Mfg. 
Co. Associated with the organization 
since 1945, he has been manager of in- 
dustrial sales. He is a member of AS. 


TE’s Cleveland chapter. 


Robert G. Dee was made general 
sales manager of the ElectroData Div. 


of Burroughs Corp. He previously was 


central regional manager for the di- 


vision. 


New Process Gear Corp. has an- 
nounced appointment of Robert W. 


Wolfe as general sales manager. He 


formerly was chief engineer, a post now 
filled by the appointment of Thurman 
QO. Ruettinger. Mr. Ruettinger has been 


assistant chief engineer. 


Tom W. Smith was named general 
field sales manager of Champion Screw 


Co. He has been associated with the 


threaded fastener field for the past 15 


years 


Appointment of Gordon ©. Curry as 
general sales manager has been made 


uiblic by Precision Castings Co.. a di- 


vision of the Harse 0 Corp. He has been 


eastern sales manager since 1949, 
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THeornte Pratiguk Des Ovurtits ve 
Courr—by Edouard Blanapain, pub- 
lished by Eyrolles, Boul, Saint-Germain, 
Paris, France. 642 pages. Printed in 


French. 


This book on the theory and practice 
of cutting tools is basic in its approach. 
It is written simply and directly so it 
can be translated without difficulty and 
it gives the European viewpoint, which 
is well worth considering. Tool geom- 
etry, materials, types of tools, chip 
breakers and cutting fluids are some of 
the important topics discussed at length. 
Tool grinding and maintenance are also 
considered. This book would be of 
particular interest to anyone doing cut- 
ting tool research, cutting tool design 
or tool maintenance. 

Considerable background information 
is included also on the development of 
tools for the various meétal-cutting op- 
erations, 


Mopern Puysics TextBook ror 
Robert L. Sproull. Pub- 
lished by John Wiley & Sons, Inc., 440 


Ith Ave., New York 16, N.Y. 503 pages. « 


The aim of this book is to present to 
engineers those parts of physics which 
are of greatest importance in engineer- 
ing. highlighting the modern physics of 
electrons, atoms and nuclei. Also dis- 
cussed are the applications to the elec- 
trical, thermal, mechanical and mag- 
netic properties of solids and to the 
electrical and chemical properties of 
surlaces 

Organized for either self-study or for 
a formal program, the book features a 
large number of problems with a wide 
range of difheulty. It also offers a good 
selection of references at the end of 
each chapter. 


This book brings to the engineer a 
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STOP THREAD STRIPPING 
SOFT META 


here’s how it’s being done with 


In ersoll- Rand 


If you assemble soft metal threaded parts, such as alu- 
“iv minum or bronze, take a look at the improvement record 


made by this large electrical manufacturing company. 


Parts spoilage is substantially reduced and product 
quality greatly improved since changing from conven- 
tional air powered wrenches to new Ingersoll-Rand 
Torque Control Impactools for running nuts and cap 
screws. These revolutionary Impactools shut off in- 
stantly and automatically when the preset torque is 
reached. No more stripped threads ... and every 
fastener is precisely tightened for top quality. 


Call or write for bulletin 5170, or ask for an obligation- 
free demonstration. 


Ingersoll- -Rand 


11 Broadway, New York 4, N.Y. 
FOR MORE INFORMATION, USE READER SERVICE CARD; INDICATE A-3-259 
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Are your Sales 
and Profits Lines 


Double pressure: 
stiff competition 
and rising costs 


can cause profits 
to falter.... 


POWER 
ASSEMBLING METHODS | 


will help sustain 
THAT PROFITS LINE! 


@ Though profits may continue to move upward 
under present conditions, profit increases may not 
match sales advances. Here is where DPS methods 
with their time-saving, stepped-up output and 
lower costs can meet the situation effectively. Re- 
sults in progressive plants everywhere prove it. 
Plan now to put more profit into your feeding 
and assembling operations. DPS POWER SCREW- 
DRIVERS and SELECTIVE PARTS FEEDERS will do it. 
Write us, give details. We'll send catalog and 
recommendations. 


SCREWDRIVING MACHINES 
Bench and Pedestal Types 
Models 


BOWL FEEDER BARREL FEEDER 


Electrical vibratory type to teed with stationary ring cover for 
parts that cannot be tumbled heavy duty production 


ow 
crew Co. 


BARREL FEEDER 
Popular motorized type, for 
parts requiring critica 
Selection 


2799-A W. FORT ST. DETROIT 16, MICHIGAN 


FOR MORE INFORMATION, USE READER SERVICE CARD; INDICATE A-3-260 
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fund of knowledge necessary to the full 
understanding of many modern engi- 
neering processes and developments. 


Mopern Puysics ror THE ENGINEER 
Edited by Louis N. Ridenour. Published 
by McGraw-Hill Book Co., Inc., 330 W. 
42nd St.. New York 36, N. Y. Price 
$7.50. 490 pages. 


dis- 
covery and engineering application has 
been drastically shortened in recent 


The time lag between scientific 


years, so that it is more than ever 
necessary for the engineer to be aware 
of the significant developments in the 
fields of the physical sciences. 

To this end, a series of lectures was 
given at the University of California 
and these were so well received that it 
was decided to put them into print for 
the benefit of the technical man. 

The three broadly defined sections 
of the book cover the laws of nature, 
the world we live in, and the communi- 
cation of information. Especially inter- 
esting for the engineer is the discus- 
sion of nuclear structure and transfor- 
mation and nuclear power. 

The book broadens your viewpoint on 
your particular branch of engineering 
by showing you the fundamental phy- 
sical laws on which all engineering is 
ultimately based. 


HumMAN RELATIONS IN SMALL INDUSTRY 

by John Perry. Published by Mce- 
Graw-Hill Book Co., Inc., 330 W. 42nd 
St.. New York 36, N. Y. Price $5.50. 
330 pages. 


The purpose of this book is to help 
the head of a small business understand 
and meet some of the human relation 
problems that arise in the everyday 
affairs of industry. It couldn't have 
been written twenty-five years ago, al- 
though there were some who knew the 
principles. As these few men weren't 
able to convince others to follow their 
practices, the problems of human rela- 
tions were slow in being recognized 
and therefore solutions came only upon 
experiences. Today there is a backlog 
of experience. The book covers human 
relations from executives to production- 
line workers, explaining group as well 
as single or individual attitudes, what 
causes poor working conditions and 
how they can be noted and corrected. 

The methods described are based on 
sound scientific principles and are sim- 
ply presented. Examples based on ac- 
tual industrial experiences supplement 
the text and help the reader understand 
each technique and procedure the au- 
thor describes. 

In all, the book describes most things 
needed to make a small organization 
a more harmonious and efficient work- 
ing group. 
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Mar. 


4-8. Nationa INSTITUTE OF 
MANAGEMENT, Top Management 
Seminar including such material as hu- 
man relations, mathematical program- 
ming, production and sales forecasting, 
quality control, production control and 
inventory management. Alcazar Hotel, 
Cleveland, Ohio. Details are available 
from National Institute of Management, 
Inc., 1008 National City Bank Bldg., 
Cleveland 14, Ohio. 


Mar. 6-8. Pressev Institute. 
Spring technical meeting, Hotel Carter, 
Cleveland, Ohio. Request mformation 
from institute headquarters, 3673 Lee 
Rd., Cleveland 20, Ohio. 


Mar. 6-8. Society or AuTOMOTIVE En. 
GINEERS, Inc. National passenger car, 


body and materials meeting, Hotel 
Statler, Detroit, Mich. For more data, 
contact society headquarters, 29 W. 


39th St., New York 18, N.Y. 


Mar. 7. CLEVELAND ENGINEERING So- 
cievy. 14th annual Machine Design 
Conference, society headquarters, 2136 
Ef. 19th St., Cleveland 15, Ohio. Re- 
quest further details from society, 2136 
FE. 19th St., Cleveland 15, Ohio. 


Mar. 11-15. Nuctear CONGRESS AND 
Aromic Exposition. Convention Hall 
Philadelphia, Pa. Data is available 


from exposition office, 304 Architects 
Bldg., Philadelphia 3, Pa. 


Mar, 11-21. Quatiry ConTROL By Sta- 
visTICAL Metuops. Tenth annual short 
course sponsored by College of Engi- 
neering, University of Illinois, with co- 
operation of the Div, of Engineering Ex- 
tension at Urbana. Prof. John A. Henry, 
Mechanical Engineering Laboratory, 
University of Illinois, Urbana, IIl., can 
supply details. 


Mar. 14-16. THe Society or AmeEn- 
icAN Enoineers. Third mili- 
tary-industrial conference. Conrad Hil- 
ton Hotel, Chicago, IL Direct inquiries 
to society office, 808 Mills Bldg., Wash- 
ington, D.C. 


Mar. 18-19. Stee. Founpers’ Society 
or America. 55th annual meeting, 
Drake Hotel, Chicago, I. Direct in- 
quiries to society office, 606 Terminal 
Tower, Cleveland 13, Ohio. 

Mar. 18-21. 


AMERICAN SOCIETY OF 
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MECHANICAL ENGINEERS. Second na- 
tional conference of the society's Gas 
Turbine Power Div., Sheraton Cadillac 
Hotel, Detroit, Mich. Obtain details 
from society’s office, 29 W. 39th St., 
New York 18, N. Y. 


Mar. 18-21. THe Society OF THE 
Piastics Inpustry, Inc. Annual na- 
tional conference and Pacific Coast 
plastics exposition, Hotel Biltmore and 


Shrine Exposition Hall, Los Angeles, 
Calif. For more information, contact 
society office, 250 Park Ave., New York 
17, 


Mar. 19-21. Society oF AUTOMOTIVE 
Enorngers, Inc. National Production 
Meeting and forum, Hotel Statler, 
Cleveland, Ohio. Write for informa- 
tion to society office, 29 W. 39th St., 
New York 18, N. Y. 


Mar. 25-29. AMERICAN SociETY FOR 
Merats. Western metal exposition, Pan 
Pacific Auditorium, Los Angeles, Calif. 
For complete data, contact ASM offices, 
7301 Euclid Ave., Cleveland, Ohio 


Mar. 25-29. Society ror Nonpestruc- 
rive Testinc, Western states convention 


PIERCING PUNCHES 


Bushings a bottleneck? Cut 
production delays 
bushing wear as much as 200% 
with precision finished Accu- 
rate Drill Jig Bushings. cy 
aceuracy longer because they're made of chrome bearing 
steel. You get them faster, too 
ment on all cataloged standard sizes. Custom orders receive 
special custom service. Eight conveniently located warehouses 


to serve you better. Write today! 


ACCURATE BUSHING COMPANY 


ASA STANDARD DRILL BUSHINGS * PRECISION PARTS 


FOR FURTHER INFORMATION, Ust HEADER SERVICE CARD; INDICATE A-3-26! 


Reduce 


Bushings hold dimensional 


‘same day” ship- 


443 North Avenue, 
Garwood, N. J. 
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and technical sessions, Ambassador 
Hotel, Los Angeles, Calif. Write gen- 
eral chairman, Dr. C. Robert Emigh, 


até 


iff member, Los Alamos Scientifi 


Laboratory, Lox Alamos, M. for 


more fact» 


M 
ot 


ar. 27-29. Amenican Powrn Con 
KENCE, sponsored by Illinois Institute 
Fechnology in cooperation with 14 


other universities and 9 local and na- 


ti 


mal technical societies, Hotel Sher 


in, Chicago, INL. Further information 


may be had from the Raymond D 


Meade. Conference Coordinator Insti- 
tute, 35 W. 33rd St., Technology Cen- 
ter, Chicago 16, IL. 


Apr. 1-3. INTERNATIONAL ACETYLENE 
Association. Annual meeting, Nicolet 
Hotel, Minneapolis, Minn. For details 
write association office, 30 FE. 42nd St., 


New York 18 N Y. 


Apr. 3. Society or Prastics 
veers, Inc. Regional technical confer- 
ence, “Plastics for Building,” New York 
City. Direct inquiries to society office, 


Save dollars in valuable tool room 
time on every job! Set-ups that 
require hours by other methods 
take minutes the Robbins Way. 
Just four simple steps: (1) Look 
up required angie in Table of 
Constants furnished with each 
tool, (2) Select gage blocks from 
the Table, (3) Place gage blocks 
between base of unit and sine bar 
swivel block, (4) Secure the work 


plete range of models and sizes 
brings Robbins precision equip- 
ment within the reach of every 
shop, large or small. 


.THE COMPLETE LINE 


OF ANGULAR TOOLING EQUIPMENT 


. and you're ready to go! Com 


HEAVY DUTY SINE PLATES 

FOR MILLING AND BORING 

Fool proof! Rugged enough to take 
thrust and chatter of heavy cuts... 
yet built to tool room accuracy for the 
most exacting inspection operations. 


“MAGNA-SINE" MAGNETIC 
TABLES FOR PRECISION GRINDING 


Set up and grind any single or com- 
pound angle fast! Work is held securely 
by magnetic attraction, clamped or re- 
leased in an instant. Work cant warp 


or move. i 


INSPECTION SINE PLATE FOR 
EVERY INSPECTION OPERATION 


Eliminate chance of errors in inspection 
department and tool room! No more 
V-blocks, angle plates, or complicated 
built-up sets of blocks. Simple, fast 
and sure. 


Write or call for complete information now! 


OMER COMPANY 


24800 PLYMOUTH ROAD 


DETROIT 39, MICH. 


Also producers of special machinery, gages ond fixtures 


Also manufacturers of special machinery, automatic: assembly machinery 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-262 
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34 FE. Putnam Ave., Greenwich, Conn. 


Apr. 7-12. American CHEMICAL Soct- 
ETY. Spring Meeting, Miami, Fla. Fur- 
ther facts are available from society 
office 1155 Sixteenth St., N.W., Wash- 
ington 6, D.C. 


Apr. 8-10. American Society or Me- 
CHANICAL ENGINEERS. Spring meeting. 
Dinkler Tutwiler Hotel, Birmingham, 
Ala. For complete information, write 
society headquarters, 29 W. 39th St., 


New York 18, N. Y. 


Apr. 8-11. American MANAGEMENT 
Association. 26th annual national 
packaging exposition and national 
packaging conference, International 
Amphitheatre, Chicago, Ill. Request 
details from society office, 1515 Broad- 


way, New York 36, N. Y. 


Apr. 8-12. American Wetpine Soct- 
eTY, Inc. Annual national meeting and 
welding show, with AIEE conference, 
Sheraton, Bellevue Stratford and Ben- 
jamin Franklin Hotels and Convention 
Hall, Philadelphia, Pa. For full par- 
ticulars, write society headquarters, 33 


W. 39th St.. New York 18. N. Y. 


Apr. 9-10. Conrerence on ELeerron- 
ics IN INDUSTRY, sponsored by Armour 
Research Foundation and Institute of 
Radio Engineers, Illinois Institute of 
Technology campus, Chicago. Direct 
inquiries to Conference secretary, Ar- 
mour Research Foundation, 10 W. 35th 
St.. Chicago 16, Hl. 


Apr. 14-27. First U.S. Wortp Trapt 
Fain, New York Coliseum, New York, 
N. Y. Write U.S. World Trade Fair, 
331 Madison Ave New York 


for more details. 


Apr. 15-17. Symposium on INrorma- 
problems tech- 
niques plus demonstration of systems 
used for organization, storage and _re- 
trieval of recorded information, pre- 
sented by School of Library Science of 
Western Reserve University its 
Center for Documentation and Com- 
munication Research. Cosponsor — is 
Council on Documentation Research. 
Contact Western Reserve University, 
office of Public Information, 2035 Adel- 
bert Rd. Cleveland 6, Ohio for more 
data. 


Apr. 29-May 3. Materiats Hanpiine 
Exposition, Convention Hall, Philadel- 
phia, Pa. Data may be had from expo- 
sition managers, Clapp & Poliak, Ine., 
$41 Madison Ave... New York 17, N.Y 
Concurrently, the American Material 
Handling Society will hold a confer- 
ence on new developments in handling 
methods. 
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Toolmakers’ microscope reads to 0.0001" and 
1 minute of arc. Co-ordinate range 4” x 2”. 
Compact built-in rotary stage 


Make precise measurements 
to 0.0001” and cut rejects 
with Gaertner microscopes 


Here are reliable, easy-to-use micro- 
scopes for precise, indisputable measure 
ment of piece parts, tools, dies, thread 
gages, templates, jigs, fixtures, etc. With 
these instruments you make direct, non 
destructive measurements — no contact, 
no distortion, images are sharp and clear. 


Through the engineering facilities at 
our Chicago plant, these versatile, well 
constructed microscopes can be adapted 
to meet your exact needs. Find out now 
how you can gain new production savings 
with Gaertner measuring microscopes 


Coordinate 
Measuring Microscope 


High precision, 

low cost instrument 
for 2-dimensional 
linear measurement. 
Range 2" x 2”, 
reading to 0.0001"’. 


Micrometer 
Slide Comperator 


Reliable, low cost 
instrument for linear 
measuremen}. Ranges 
up to 4’, reading to 
0.0001’ or 0.00005"’ 


Scale Micrometer or 
Shop Microscope 
High quality, low cost 
instrument with range 
up to 0.100". Reading to 


001’, easy inter 
polation to 0.0002 


Write for Bulletin 161-54 


The Gaertner 
Scientific Corporation 
1241 Wrightwood Ave., Chicago 14, Ill. 
Telephone: BUckingham 1-5335 
INDICATE A.3-263-1 
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What Is Spark Erosion 
Machining? 


Establishing definitions for spark 


erosion machining methods is needed 
to avoid confusion and to obtain com 
parable data, according to J. Reppisch 
Zeitschrift fiir wirtschaft 


Fertigung. \t is 


writing in 
lic he 


important, the 
indicates, to measure the ac 
curacy of the cavity produced and sur- 
Furthermore, data on 
metal removal per unit time should be 


available \ 


defined, 


face roughness 


so-called work quality 


factor is being the ratio of 


metal removed to surface roughness. 
The larger the metal removal and the 
smaller the surface roughness, the bet- 
ter the work quality. 

Introducing a quantity which repre- 
sents the wear of the electrode gives 
the possibility of obtaining a relative 
factor as the 


metal 


weal ratio of wear 
(M) The 


larger the metal removal and the less 


over removal 


of the electrode. the smaller 
factor, } 


hence, the better the wear quality of the 


the wear 
the relative wear 


proc ess 
The 


removal 


relates the 
factor to the 
(N), 


ciency quotient A 


author alse metal 


consumed ele 
trical leading to an eth 
M/N. 


all quality of the spark erosion process 


energy 


he 


can then be numerically indicated by a 
factor g which equals the product ol 


ratios A by W divided by ratio V. This 
is equal to the third power of the 
metal removal factor divided by the 


surface roughness, the consumed elec 


trical energy and the wear of the eles 


trode 


New Principle of 
Surface Grinding 


Grinding wheels used in surface 


grinding operations must have a diam 
eter greater than the width of the work 
surtace 


piece the case of a“ plain 


than the radius of 


grinder or larger 


the table in the case of rotary 


Try a free sample of 
this amazingly effective 
WELDING COMPOUND 


It will save you money 
on high priced cutting tools 


The product is CRU MCOLD, now being 
used successfully for tipping high 
speed steel cutting edges to ordinary 
steel shanks. It produces big savings 
because now you won't need cutting 
tools made 100°7 from expensive tool 
steel. 


CRUMCOID was developed in Eng 
land and we've made it here in limited 
quantity for 15 years, selling it on 
merit alone, with “word of mouth” its 
biggest booster. 


Combining our knowledge with the 
experience of many customers, we,can 
tell you this: 


e CRUMCOID has proved far better 
than any brazing powder or cement. 
It's simple and economical to use. It 
works equally well in the toolroom, 
for production and maintenance re- 
quirements. 


Some say it produces the most solid 
weld they've ever had. We quote a 
long-time customer: 


“We first tried Crumcoid successfully 
on our wider, square nose and shaped 
tools used in turning rolls, where other 
compounds would not hold. On the 
welding of 6”, 8” and larger turning 
tools we find results are excellent when 
the proper method is followed.” 


We don’t think CRUMCOID can do 
everything—But we know it can do 
a great deal for you and a lot more 
than we can tell about here. That's 
why we ask you to try it in your plant 
We'll send the free sample with full 
information and instructions. You may 
even find a new application for CRUM 
COID we'd like to hear about 


No strings attached to this offer! Just 
try the sample as soon as possible be 
cause we're banking on CRUMCOID 
to sell itself. 


WELDING RL COMPOUND 


MCOID 


W. D. CRUMPTON G CO. 
24 NORTH VAN BRUNT STREET 
ENGLEWOOD, NEW JERSEY 
We'll try a free sample of CRUMCOID. 
Name 
Title 
Company 
Address 
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grinding machines. The power required 
for driving large wheels at high speeds 
increases considerably with the diam- 
eter and similarly, stability of the 
machine and its cost. 

According to an article published by 
M. Wiest and H. Nierreither in Werk 
statt und Betrieb of December 1956, 
small surfaces on large workpieces 
must be machined on grinders of these 
types, making it impossible to utilize 
the machine economically. To elimi- 
nate these conditions, a new grinding 
principle has been developed, the so- 
called PSM method, consisting of a 


combination of simultaneous rotation 
and longitudinal feeding of the work- 
piece. In this way, it is possible to re- 
duce the size of the wheel substan- 
tially, also the weight, required power 
and the price of the machine. 

Another advantage of this method 
lies in the fact that the cutting forces 
act mostly in the direction of the 
greater strength of the workpiece, re- 
ducing its deformation and increasing 
the accuracy of the ‘grinding process. 
or increasing the feed when the ac- 
curacy is satisfactory. 

The authors describe in detail the 


FONDA 


goes to 
every 


length 


possible 


to bring you 


GAGE BLOCKS 


SQUARE OR RECTANGULAR...IN STEEL OR CARBIDE...WITH ACCESSORIES 


—— Precision in 


G Millionths 


When the order calls for pinpoint accuracy, there can be no margin for 
error! That's why FONDA Ultra-Finish gage blocks ... painstakingly 
developed and precision engineered . . . guarantee you gaging closest to 
verfection. Compare! You'll find FONDA gage blocks and accessories, 
voth price and tolerance-wise, are the finest your money can buy! Write 
now for literature and the name of our representative in your area. 


D.C. FONDA GAGE CoO. 


201 HENRY ST., BOX 1050, STAMFORD, CONN. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-264 
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kinematics involved in the combined 
rotation and feeding of the table ob- 
tained by proper “tuning” of rotation 

stepless between 1.9 and 16 rpm—of 
the table and longitudinal motion of a 
carriage, 2.5 to 40 fpm. Reversal of 
the carriage is controlled by cams 
rendering it possible to have the work- 
piece move in an elliptical orbit or in 
a triangular or rectangular or other 
path. 

The resultant of the speed of the car- 
riage and of the circumferential veloc- 
ity of the table establishes the actual 
feed, so it is possible to eliminate the 
dwelling of the grinding wheel at the 
center of a rotary grinding table, which 
usually generates a considerable amount 
of heat. This cannot be dissipated fast 
enough in the conventional grinding: 
hence, with the new method production 
time can be reduced by elimination of 
this source of inaccuracy associated 
with surface grinding with cup wheels, 
or with the face of the wheels. 


Standards for Surface Finish 

New German standards for surface 
finish have been published and are dis- 
cussed by H. V. Weingraber in DIN. 
Mitteilungen ¥ol. 35, October 1956. He 
also reports on the second meeting of 
the subcommittee on surface finish of 
the International Standards Organisa- 
tion (ISO). The roughness is graded 
and standardized in geometrical pro- 
gression with a factor of 1.25. All 
measurements are based on the metric 
system using the metric micron (1/1000 
mm = 0.00003937 inch) as the meas- 
uring unit. 

The German standards discussed 
carry the numbers 4760, 4762 and 4763. 
Number 4760 refers to the determina- 
tion of two types of geometrical macro- 
shapes, while No. 4762 deals with defi- 
nitions of roughness sections and 
brings the German standards closer to 
the American standards by introducing 
the arithmetical mean of all deviations 
from the mean surface profile. The 
“depth of smoothness” and the “rake 
of void” are also defined, including the 
ratio of the depth of smoothness to 
roughness! No. 4763 covers the main 
criteria of surface testing. 


Plain Bearings for 
Precision Machine Tools 

Plain bearings with multiple surfaces 
work virtually vibration-free in grind- 
ing machines according to an article 
by W. Reuthe in Industrie Anzeiger 
1956, Vol. 78, Nos. 84 and 85. They 
prevent a breakdown of the oil film 
when the transversal pressure changes 
during the grinding operation or dur- 
ing dressing of the grinding wheel. 

The position of the spindle is held 
stable in space in accordance with the 
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author, 


and 
tools. 


others. 


machine 


designer 
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fessor at the 
Technology. 


Although 


balance of the oil pressure. 


Temperature of the Cutting Edge 


Caleula- 


tions for the oil pressures and their 
distribution are presented. It is claimed 
that the high hydrodynamic pressures 
insure high quality surface finish which 
is obtained by the balanced position of 
the spindle. 


Application of thermocouples in the 
determination of temperatures at the 
cutting edge of tools, which were first 
used by E. G. Herbert in England and 
by K. Gottwein in Germany about thirty 
years ago, is described by K. J. Keus- 
ters in an article in Industrie Anzeiger 
of November 6, 1956. He welded the 
thermocouples into small] holes in the 
in order to determine the tem- 


distribution and measured 


between tool 


mostly 


also the wear of the tool. No simple 
relationship exists, according to the 


wear and tem- 


Machine Tool Design 


Twenty years after the publication of 
Schlesinger’s book on machine tool de- 
. sign, another book on this same topic 
was published in Germany by Springer- 
Verlag—West Berlin. It is authored by 
the late F. Schwerd, formerly a _pro- 
Hannover Institute of 
The book covers 
cutting machine tools in nearly 550 
pages and with over 700 illustrations. 
It omits metal-forming machine tools 
entirely. The author did not live to see 
his book published. For this reason, it 
seems, the problems of vibration have 
not been taken into consideration. 
The book is divided into 20 chapters 
dealing with a history of the develop- 
ment of the machine tool from 1800 to 
1900. This is followed by a chapter on 
metal-cutting science, which is rather 
incomplete except for the description 
of the high-speed photography investi. 
gations carried out by the author in 
1936 at exposures of 1/5,000,000 sec- 
ond per frame, and published previous- 
ly. Other chapters of the book cover 
the standardization of the rpm of Ger- 
man machine tools, mechanical elements 
hydraulic elements 
Another chapter deals with the 
electrical equipment for machine tools. 
German machine 
tools are described, a few American 
machine tools are considered, such as 
Gleason, Gisholt, Brown & Sharpe, and 


perature at the cutting edge. 


metal- 


of machine 


For the designer imterested in 


tools such 


looking for 


1957 


as 


basic principles for the development of 


deformation, 


cutting forces, stresses, etc., Schlesin- 
ger’s book is still outstanding, while 
Schwerd’s book is recommended to the 


information on 


German machine tools up to 1953. 


Note: Cireular “T” 
slot on periphery of 


C. 1. Base for wing 
and column adjust- 
ment. 


DRILLUNIT STANDARD MACHINES 
MEET THE DEMANDS OF PROGRESS 


This Drillunit machine is built of a standard base, 
brackets, columns, table, and the powerful Drillunits 
outlined in red. Because of this, Drillunit specials never 
grow old, reconvert at 60° to 80% less cost. Meticu- 


lously built by Drillunit of Detroit. Write today. 


DRILLUNIT 


DRILLUNIT INC., 3267 WIGHT STREET, DETROIT 7, MICH. 
POR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-265 
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cuts set-up time, 
eliminates jigs and fixtures 
on repetitive drilling, 
reaming, tapping and 


many other operations 


The “MICRO-POSITIONER”, automatic indexing 
table, has effected positive accuracy to .001” by pro- 
viding an external, visual means of adjustment for 
indentation sensing and tape relocating. Also, an 
indenter safety switch prevents any possible indent- 
ing unless the tape is installed and mechanism is in 
indenting position. This table is precision made, 
simple, fully electric and push-button controlled. It 
makes possible reproduction of complex drill or 
tapping patterns repetitively and swiftly with very 
little effort or skill required from the operator. In 
operation, one tape controls the transverse move- 


For complete information, write Dept. Tl 


THE MICRO-POSITIONER CORPORATION 


710 Wilshire Boulevard, Santa Monica, California 


MICRO-POSITIONER 


tape controlled indexing table 


ments of the work table and a second tape, the 
longitudinal movements. These movements are con- 
trolled electro-magnetically by an electric clutch 
which makes split second starts and stops of the 
lead screws as the switches sense the markings on 
the tapes. It is compact in design and relatively 
lightweight. Thus, it may be quickly moved from 
one machine to another as necessary. When used 
in combination with radial drills, milling machines, 
turret drills or other suitable spindles, the ‘‘Micro- 
Positioner” results in a universal production 
machine of unlimited potential. 


Telephone: EXbrook 4-0373 
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Automatic Production Lines 
of the Future 


By Del Harder 


Executive Vice President 
Basic Manufacturing Divisions 
Ford Motor Co. 


A. TOMATION in production has 


evolved over a long period of time. 
Among the important steps in this de- 
velopment was the first moving assembly 
line, and the joining together of special 
machines by Ford. This was in the late 
1930’s and a mechanical interlock was 
used. Later, machine tool builders in- 
corporated these features into the basic 
design of machines, now commonly 
identified as the automatic in-line trans- 
fer machine. 

This combination of automatic indi- 
vidual machines and transfer equip- 
ment between machines has resulted 
in present day automatic production 
lines. Until recently, it appeared that 
automation with its enormous investment 
might tend to freeze design in the au- 
tomotive industry. Large transfer ma- 
chines, particularly those for parts such 
as cylinder block, cylinder head and 
transmission case, are not easy to adapt 
to changes in design. It is necessary for 
product designers to acquire a knowl- 
edge of the equipment and do some 
painstaking planning in advance 


Flexibility Necessary 


Even with transfer machines. how- 
ever, the product designer may be able 
to make major changes without scrap- 
ping equipment worth millions of dol 
lars. This requires certain considera- 
tion of locating points. clearance, and 
overall dimensions 

At Ford, through imaginative think 
ing. and with the help of many machine 
and equipment builders, standardized 
automation sections have been developed 
so that it is now possible to remove 
one or more sections and replac e them 
with others, adapted to a new part 
design. 

Although a relatively small percent- 
age of employees have been directly 
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Dearborn, Mich. 


affected by automation, where applied 
it has meant taking drudgery and 
physical effort out of the job. It has 
made the job more interesting for the 
employee and, more important, has 
made for safer jobs. The reduction of 
accident rates both frequency and se- 
verity, on automated operations has 
been nothing short of amazing. 

This is illustrated in the feeding and 
ejection of parts from presses, either by 
air or mechanical means. Prior to use 
of automatic handling equipment the 
operator was required to place the piece 
of stock in the press with hand tongs 
and then remove it by the same method. 
Automation eliminated manual handling 
and the safety hazard was almost en 
tirely eliminated on this type of job. 

Several types of automatic machines 
are used in machining lines. Most have 
some disadvantages. For example, a line 


consisting of standard machines joined 


together by conveyances does not lend 
itself to the automotive industry's pro- 
duction techniques, due to frequency of 
model changes. 

Running changes made during cur- 
rent model production also aggravate 
the problem, Of course, standard ma 
chines are used in automatic produc 
tion lines wherever they lend themselves 
to implementation. This type of ma- 
chine, however, does lack the desired 
flexibility. 

Building block machine tools are the 
answer to the rapid growth of the metal- 
working industry as far as automatic 
production lines are concerned, Use of 
this building block concept will allow 
stock piling of some major machine units 
and components. It will permit incor- 
poration of technological advances. It 
will facilitate rapid incorporation of 
product changes and will avoid freez 
ing of machine design. This concept is 


Transfer machine in Dearborn engine plant does exacting job of machining 
valve guide holes, seats, throats and seat faces with 104 tools in 17 stations. 
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Hoportant tor extending the automatic 
production line into new areas of indus 
trial production 

Automation of assembly has lagged 
behind machining. kor some time engi 
neering skill and knowledge have been 
available to improve assembly opera 
tions. Also the economic climate has 
become ripe for the attempt to over 
come the many problems involved 

Some work has already been done in 


this field. In automobile production 


Del S. Harder, executive vice presi- 
dent, Ford Motor Co., directs opera- 
tions of all basie 


manufacturing 
groups, purchasing and production 
programming and control, He has 
probably been associated more closely 
with automation than any other man. 
In this discuss 


mn he examines de- 
velopments in manufacturing from an 
eminently practical viewpoint. 


aucomatic nut running and bolt tighten 
ing have been developed to achieve more 
uniform torquing. In industries, 
standardization is proceeding on riveting 
operations, Most automatic assembly 
developments, however, have been con 
fined to small assemblies and sub 
assemblies 

So far, management has hesitated to 
go into large s« ale deve lopme nt of auto 
matic assembly of large, complex com 
ponents because of the risk involved 
If a machine with a large number of 
assembly stations replaces the work of 
some 40 to 100 operators through auto 
matic assembly, a difheult’ production 
situation’ would arise should the ma 
chine break down. Management cannot 
replace a manual assembly line of this 
magnitude in short order. One solu 
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Model of a building block automa- 
tion line. Separation points show 
where machine units can be added or 
changed. 


tion of this problem might be a sub- 
station bypass 

If a means can be worked out by 
which it is possible to bypass the 
broken-down station through quick 
substitution of a station utilizing per- 
haps four to six manual operations, the 
practicability of large seale automatic 
assembly can be increased. As with 
machining Operations, interchangeabil- 
ity of various units and components in 
such assembly equipment would be a 
luctor in expanding use of automatic 
assembly tec hniques. 


Unitized Automation Concept 


Briefly, the building block idea calls 
for sectionalized units with standardized 
dimensions insofar as they affect re- 
arrangement of the sections. Lf certain 
physical dimensions such as spindle 
heights, mounting dimensions and the 
like are standardized, interchangeability 
of units base sections, wing sections, 
columns, heads, and power units—can 
be achieved. It is hoped that standardi 
zation of dimensions will attain inter- 
changeability and treedom of rearrange- 
ment through cooperation of builder 
and user groups. Unitized machine tools 
of standard components would be easier 
to set up. Each station would be a 
machine in itself, complete with its own 
electrical and hydraulic circuits. Hence, 
any given station could be cycled for 
set-up purposes. More stations on an in- 
line machine could be set up simultane- 
ously, reducing lead time 

If an operation were needed lo be 
added, the in-line machine could be 
pulled part, proper units inserted and 
production resumed. 


In industry, design can never be fixed. 


Automatic devices move body stamping 
through welding operations at Cleve- 
land stamping plant. 


A P&W Tracer-Controlled 
MILLER 
FOR EVERY 
JOB 


KELLER TYPE BG-21 .. . a powerful, 
versatile machine in a range of sizes 
from 5’ x 2'4' to 10’ x 4’, in 

single and 2-spindle models 


KELLER TYPE BL... a compact, powerful 
Tracer-Controlled Miller for work 
within the range of 36” x 20”. With 
all new Keller features 

Single and 3-spindle models. 


VELVETRACE™ MILLING MACHINE... 
duplicates the finest detail with 

extreme precision. New, non-contacting 
tracer control cannot damage the softest, 
most fragile 3-dimensional models. 


= 


AUTOMATIC DUPLICATION MACHINES... 
automatically reproduces original 
forging dies and glass or plastic molds 
with remarkable precision and 

detail. Two versions, one for molds, one 
for dies, with 1, 2 or 4 spindles. 
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PHOTO COURTESY OF ALUMINUM COMPANY OF AMERICA 


To machine the WORLD’S LARGEST DIE, 
ALCOA chose the Keller... 


AUTOMATIC TRACER-CONTROLLED MILLING MACHINE 


JIG BORERS 


Consisting of two halves, each weighing 30 tons, 
this is the world’s largest closed die block. 
Designed to forge aluminum backbones of fuse- 
lage and wing structures for the new multi-jet 
Martin SeaMaster, this giant die was produced 
on a P&W Keller BG-22 at the U.S. Air Force 
Heavy Press Plant operated by Aluminum 
Company of America. 


Chances are that your own workpieces aren’t 
as large as this die, but there is a Pratt & Whitney 
Keller Automatic Tracer-Controlled Miller for 


wif 


ROTARY TABLES .. 


KELLER MACHINES . 


. LATHES 


every worksize requirement. Every Keller 
Machine offers the same important advantages: 
fast, accurate reproduction of complex 3-dimen- 
sional shapes, extreme versatility and an overall 
ability to produce highest work quality economi- 
cally. These advantages will also make Keller 
your first choice for a wide variety of die, mold 
and other hard-to-handle 2- and 3-dimensional 
milling jobs. Write now for complete information. 


Pratt & Whitney Company, Incorporated, 
16 Charter Oak Boulevard, West Hartford, Conn. 


VERTICAL SHAPERS 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 


GAGES + CUTTING TOOLS 


CUTTER AND RADIUS GRINDERS 
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SAVE DESIGNING AND 


MANUFACTURING TIME 
with these 


Standard components 
ror macnints 


COMPLETE your special production 
equipment faster with standard 
components from this extensive 
line. Highest precision and qual- 
ity—many sizes available from 
stock. Get complete details! 


STANDARD 


ASSEMBLIES 


Available in 52 types and sizes. 


Basic Type includes male and 
female members, gib and gib 
screws, Assembled Type also has 


return springs, stop screw, Neo- 
prene shield and mounting holes, 
Sliding surfaces furnished either 
Milled or Hand Scraped. Widths 
from 2” to 6"'—lengths from 
3” to 16", 


STANDARD 


ASSEMBLIES 


Available in Collet Type for 44", 
and max. capacity collets; 
Morse Taper Type for No. 0 and 
No. | Morse taper shanks; and 
Arbor Type tor shankless cutters 
with 0.375" and 0.500" center 
hole. Standard Duty has single 
row ball bearings at both ends; 
Heavy Duty has double row bear- 
ings at front. 


WRITE now for FREE catalog / 
RUSSELL T. GILMAN, Inc. 


627 Beech Street 
GRAFTON, WISCONSIN 
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Changing desires and habits of the pub- 
lic constantly influence function, size 
and shape of both the product and ma- 
chines that make it. Every forward step 
in technology is the result of change, 
and competition is the driving force be- 
hind that change. 

From a paper given before the 55th annual 
meeting of the National Machine Tool Builders 


Association, Cleveland, Ohio, at Edgewater 
Beach Hotel, Chicago, Ill, November 9, 1956 
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Production Tests of 
Ceramic and Carbide 
Tools 


By W. I. Phillips 
A. ©. Schmidt 
G. F. Wilson 


Kearney & Trecker Corp. 
Milwaukee, Wis. 
and 


I. HAM 
University of Wisconsin 


Madison, Wis. 


Recent 
chanical properties of ceramics have 


improvements in the me- 


led to the successful use of these ma- 
terials as metal-cutting tools in the 
shop. Just as carbides forced tool engi- 
neers to re-examine tooling and ma- 
chine tool requirements, the new 
ceramic tool materials will influence 
present-day production — techniques. 
They will force further consideration 
of the design, mounting and grinding 
of tools, 

Increased rigidity, adequate speed 
und feed ranges and sufficient power 
must be provided in machine tools to 
utilize the full potential of ceramics. 
In drawing attention once again to these 
factors ceramic tool materials will have 
made a major contribution to the art of 
cutting metals. The inevitable improve- 
ment in machine conditions fostered by 
these materials will also help to improve 
the performance of carbide and HSS 
tools. These ceramic materials will thus 
at the same time be an aid and a chal- 
lenge. For example, recently developed 
carbides and cermets contest ceramics 
at speeds and feeds recommended for 
ceramics. 

In the near future many metalwork- 
ing shops must consider production 
applications of ceramic cutting tool ma- 
terials. For a long time ceramics for 
this purpose have been tested in the 
already 
found successful application pro- 


laboratory and some have 


duction setups. These materials have 
seen great improvements within the 


Their highly polished 
flutes produce smoother, 
more accurate holes! 


Drill Length and Chucking 


REAMERS 


For the finest reamers that money can buy, always 
specify “ACE”! They're made of top quality, pre- 
hardened high speed steel and produced by the 
Ace-originated ‘‘ground-from-the-solid’’ process. 
Results? Stronger, more highly polished right hand 
Spiral flutes. Keener, longer lasting cutting edges 
Pius smoother, more accurate holes at lower cost! 


Call your local Ace Drill Distributor today! 


WEW CATALOG covers the entire line of Ace 
“Ground-trom-the-Solid” High Speed Steel and 
Carbide Drills, Reamers, Drill Blanks and 
Special Drills. Send for it today! 


ADRIAN, MICHIGAN 


fy ACE DRILL 


ORIGINATORS OF DRILLS 
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past year. As with every new develop- 


ment, there are at the start a number 


of obstacles to overcome. Various con- 
siderations should be kept in 
when contemplating the use of ceramics 


Ceramic Tooling Principles 


Excessive 
vibration in a machine tool, looseness 
in the slides and deflection in the work- 
piece and tool are likely to cause im- 
mediate 


Ceramics are no cure-all. 


failure in ceramic tool tips. 
whereas under the same conditions, a 
strong grade of carbide can perform 
quite satisfactorily. 

With an increase in cutting speed 
there is an increase in volume of metal 
removed per unit and a 
sponding increase in power required. 
Since ceramics usually cut between two 
to three times as fast as carbides, the 
power required will be higher in the 
same proportion. However, a machine 


time corre- 


designed and use with 
carbide tools, and in good working con- 
dition, will usually do a credible job 


with ceramic tools. 


powered for 


Operators and foremen in the shop 
must ‘be briefed thoroughly about the 
possibilities and limitations of ceramics 
as well as the requirements of chip 
guards. Initially. it is advisable to con- 
fine tests to a single machine tool and 
to try to machine those aluminum, plas- 
tic, and steel 
which, because of abrasiveness, entail 
excessive wear on carbide tools. A job 
which is tooled 


tools 


cast-iron work pieces 


with 
gives optimum re- 
not be improved 
simply by converting to ceramic tools. 


up completely 
carbide and 
sults, will usually 
On such carbide tools may even prove 
to be superior to ceramics. 


Difficult, 


tendant 


with at- 
mechanical shocks which cer- 
tain carbide tools can withstand may 
cause more brittle ceramic tools to fail. 


interrupted cuts 


However, even rough forgings and cast- 
ings have been successfully turned with 
ceramic tooling after a certain amount 
of experience has been acquired. The 
ceramic tools used in these tests were 
of an aluminum oxide type. having high 
resistance to mechanical impact and 
thermal shock along with high hardness 
and attack at 
temperatures encountered in metal-cut- 
ting. Ability to withstand abrasive con- 


inertness to chemical 


ditions will be one of the major assets 
in the application of ceramics as tools 

An important problem in application 
of ceramic tools is adequate protection 
of the cutting edge against work-hard- 
ened chips which strike the cutting edge 
outside the region of cutting, causing 
major chipping and subsequent break- 
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mind 


Production cost in relation to cutting 
speed for sample part, carbide tools. 


age. This situation can be materially 
improved by using a proper side-cut- 
ting-edge angle and chip breaker 
especially shaped so as not to permit 
the chip to impinge on a part of the 


cutting edge which is not actually cut- 


Production cost in relation to cutting 
speed for sample part, ceramic tools. 


It has already been demonstrated that 
for certain turning operations ceramics 
are the best tool material. Up to now 
have not worked as well in 
milling operations as have other tool 
but it 


ceramics 


materials, can be anticipated 


KNIGHT'S 

VERSATILE VERTICAL 


TWO TABLE SIZES 
18” « 52” 28” longitudinal travel 
18% 60” — 36” longitudinal trovel 


KNIGHT 
W. B. KNIGHT MACHINERY CO. 
37916 West Pine Bivd. + Louis 8, Mo. 


PRECISION BORING ...ond MILLING 
Unusual extra capacity Big heavy bed-type table 
@ Solid table support @ Extra cross & vertical 


© Choice of 3 measuring travel 
devices @ Easy simplified operation 
Send for brochure 


ATTACH 
TO COMPANY ¥ 
LETTERHEAD 


W. B. KNIGHT MACHINERY CO 
3918 West Pine Bivd., St. Louis 8, Mo. 


Send complete information on new No. 60 Vertical. 
Name 
Title 

Have representative call 
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Nice i“ ork, Hligegins!” 


CHICAGO 


BUILT 


SHE 


U.S.A. 


to Turn out PROFITS 


Sheldon Lathes are de- 
signed and built to do 
accurate lathe work 
rapidly and profitably. 


Moderate in price they = 


have the collet, swing 
and power capacity to 
do mest toolroom work. 


Features: 

@ Large and wide 
“Zero Preci- 
sion''Tapered 
Roller Spindle 
Bearings — per- 
mit operation at 
all speeds, retain 


accuracy, end expensive bearing main- 


tenance costs. 


@ 54-pitch Gear Box — gives both standard 
and many hard to get thread ratios. 
@ Large Micrometer Dials—Make accur- 


ate operation easier. 


@ Extra Collet Capacity —1%”" hole 
through spindles available on 10”, 11"4 


and 13” swing lathes. 


@ More Power to Spindle— Efficient 
drives with bigger motors and 
double neoprene cog V-belts to 


spindle. 


UMS6P 
13° Swing Lathe 
34° Between Centers 
Ropid Shifting Drive 


OPTIONAL FEATURES 

AT EXTRA COST 
include: Hordened ways, Long 
Tapered Key Drive Spindles, 4” 
D1 Camlock Spindles bed turrets, 
collet attachments, and other pro- 
duction and toolroom accessories. 
Lathes available with a choice of 
“Bench,” “Cabinet” or “Pedestal” 
mountings. 


Write for New Catalog G-55 


SHELDON MACHINE CO., Inc. 


1229 N. Knox Ave. 


Chicago 41, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-272 
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improved in the future as more ex- 
perience and knowledge is acquired. 

Attention once again must be focused 
on reducing the handling or load-and- 
idle time which constitutes a major 
part of the production cost in machining 
with carbide tools and, with ceramic 
tools, may account for as much as 90 
percent of the production cost of a ma- 
chining operation. 


New Techniques Needed 
for Ceramic Cutting Tools 


Although much remains to be learned 
about the technique of machining with 
ceramics, the great potential economic 
benefits to be derived from use of these 
materials in many cases is evident. 
especially in the mass production of 
machined parts with special or auto- 
mated equipment having extremely low 
values of noncutting time. In essence. 
these economies stem from the greater 
metal removal rates that are practical 
with ceramics and from the utilization 
of the concept of “throw-away” inserts 
which is admirably suited to these non- 
strategic and relatively inexpensive 
materials. Such benefits have already 
heen accomplished in isolated instances 
and more widespread exploitation is 
inevitable. 


From «a paper No. 56-A-218 presented at the 
1956 Annual Meeting of American Society of 
Mechanical Engineers, 29 W. 39th St New 
York 18, N. Y¥. 
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Now ... Cold Extrusion 
of Titanium 


By A. M. Sabroff 
J. Huber 
and 
P. D. Frost 


Battelle Memorial Institute 
Columbus, O. 


Cold extrusion of metals. particularly 
steel has become a well-established and 
important manufacturing process. Prin- 
cipal application of the process were 
formerly in production of ordnance 
items such as mortar and artillery shells 
and cartridge cases More recently. 
however, the process has gained con- 
siderable attention from the automotive 
industry for production of small parts 
such as wrist pins, hydraulic-valve 
plungers and electrical switch housings. 
Some advantages gained by cold ex- 
trusion are 

Conversion of low-strength al- 
loys to high-strength finished 
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Faster Milling... 
at lower cost! 


NEWCOMER RC 
MILLING CUTTERS 


using “THROWAY” Carbide 
Inserts . . . another “Years 


Ahead” development 


The new RC Milling Cutter 
combined with Newcomer “Thro- 
way” Carbide Inserts is the answer 
to higher milling production at 
lower cost! Mechanically held in- 
serts with proper clearances permit 
heavier feeds and faster speeds. 


Easy to Index! 


Patented Super “Jack-Lock” 
facilitates removing worn cutting 
edge and reindexing to new cutting 
edge. 


Uses “Throway” Carbide Inserts 


Carbide grinding time and costs 
eliminated. Worn inserts are dis- 
carded. Insert stocks are kept to 
a minimum .. . Bottlenecks in 
grinding room are eased. 


Cutter Inventory Slashed! 


One cutter body used to mill 
both steel or cast iron by using 
proper grade of Newcomer carbide. 
Cutter stocks are minimized .. . 
Fewer cutters necessary as job will 
rio longer have to wait on over- 
taxed grinding rooms. 


Designed for Long Service! 


Two piece construction of hard- 
ened cutter bodies minimizes re- 
placement cost. Mechanically held 
carbide inserts cut breakage to a 
minimum. 


Call your Newcomer representative, or write... 


Newcomer Products, Inc. 
LATROBE, PA. 
General Sales Office: 
512 Franklin Ave. Nee 
Pittsburgh 21, Pa. 
CHurchill 1-4060 
BRANCH OFFICES IN PRINCIPAL CITIES 
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products by work-hardening 
2. Saving of time and material be 
cause of fewer operations and 
less machining 
3. Production of an uninterrupted 
fiber flow. which results in 
greater load-carrying capacity. 
1. Good surface finish and main 


tenance of tolerances within 


close limits 


Ability to form intricate parts from 
titanium in a few simple operations 
with small machining loess would be a 
particular advantage in view of the high 
cost of this material. The process has 


never been applied to titanium in com. 
mercial practice. This is true probably 
because of a lack of a suitable surface 
coating. which is the principal require 
ment for successful celd extrusion 
Research at Battelle on surface coat 


ings for titanium to prevent galling and 
seizing, a surface treatment was de 
veloped that produced excellent results 
in wire and tube drawing and recipo: 


cating and rotary wear tests. The treat 


ment, which consists of immersion in a 


fluoride-phosphate bath at room tem 
| | 
perature, produces an adherent, con 


tinuous coating on titanium that per 
forms as a lubricant retainer and glid 
ing agent. In view of the outstanding 
performance of this coating in prevent 
ing galling and seizing, it appeared that 
cold extrusion of titanium can be ac 
complished successfully 


These are typical of the many 
piece parts being balanced on 
the low cost, high production 


Extrusion tests were performed on a 


700 ton hydraulic press similar to those 


in use for cold extruding steel. Tools 


consist of a punch, container, inter 

changeable dies and ejector. T A Y L Oo w 
The die design adopted was one that 

has been applied successfully in cold 

extruding steel. A detail drawing of a 

typical die is shown in Fig. 1. The first 

die land is the bearing surface of the 


die. Lower lands are larger in diameter 


and act as guides to prevent buckling BALANCING 


f the e ded bar d eyectto 


with 
Control 


| . J Send your piece parts for sample 
_ balancing of drawings for recom 
mendations by Taylor engineers. 


ce and MACHINE COMPANY 


DYNAMOMETERS @ BALANCING MACHINES 


40% DRILLING MACHINES 
River Parkway, Dept. TE, Milwaukee 13, Wie 


Fie. 1. Typical desi { die f old INTERNATIONAL DIVISION—DUMMANN WORLD 
4. Sypical design OF ale col TRADE CO, Milwaukee 6, Wisconsin, U.S.A 
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accomplished successfully with solid 
billets of unalloyed grades. Billets were 


extruded at a speed of 6 ipm measured ; 
as punch speed, except for one test in 
which the speed was increased to 20 
ipm. A comparison of the data indicate ee 
‘ that higher speeds may be more desir- 
: able in that the.pressures required both 
; , for initiation of flow and for the ex- 
. P trusion were lower. Additional studies 
Z would be required, however, to establish 
optimum extrusion speed. 
Pressure measurements during extru- 
b sion were made with a hydraulic pres- 
. 7 sure recorder which measured the pres- 
. f sure on main land a5 a function of 
f punch travel. Pressure curves for grade 
Z AMS 4900 (47,000 psi yield strength) 
showing typical effect of extrusion re- 
duction on the extrusion pressure re- 
F quired with 120 deg die are in Fig. 2. 
Sie All he did was suggest 7 
° ” | 
More than one production man has pulled his shop | cox 
4 out of a tough spot by discovering that Chicago- | ; +—— é H 
Latrobe gun drills offered a new and practical way | = } 40% voter : 
to do certain difficult drilling jobs. Consult your af 
by Chicago-Latrobe distributor. He’s had wide experi- 
i ence in this specialized field, and he has a C-L Service 


os 10 is 20 
Punch Travel, mcnes 


“ngineer available to him who rates as the final 


authority on gun drilling. Fig. 2. Extrusion pressure curves for 


grade AMS 4900 unalloyed titanium, 
extruded through 120 degree conical 
die, show effect of extrusion reduction. 


Although experimental work con- 
ducted in this research was of a pre- 
liminary nature it has demonstrated 
that unalloyed titanium can be cold ex- 
truded successfully. The flouride phos- 
phate coating, in combination with a 
suitable lubricant, was effective in pre- 
venting seizing between workpiece and 
die and in producing a good surface 


% finish. Working pressures were com- 
u LLS | parable to those required for cold ex- 


- 
a 


trusion of steel under similar condi- 


WITH SOLID HEADS OR CARBIDE TIPPED Me | tions. 
FROM YOUR C-L DISTRIBUTOR E Work hardening during cold extru- 


sion resulted in increases in strength of 
25 to 60 percent, yet adequate ducitility 
was maintained. Thus the process offers 
DRILLS + REAMERS + CARBIDE TOOLS - COUNTERSINKS + COUNTERBORES + SPECIAL TOOLS | a means whereby unalloyed titanium 


can be shaped, without machining, and 

simultaneously strengthened to make it 
H A G L A T B E suitable for application in which it 
434 W. ONTARIO STREET CHICAGO 10, ILLINOIS ethorwion net Se 


From a paper No. 56-A-88 given at the 1956 
annual meeting of the American Society of Me- 


: OFFICES AND WAREHOUSES 
nv DOUBLE CIRCLE chanical Engineers, 29 West 39th Street, New 
oe TOOLS NEW YORK + DETROIT - CHICAGO - LOS ANGELES York, New York 
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You Can 


THESE 


40-TON 
PRESSES 


take job after job in stride and give 
you top speed and uniform output 
on a variety of work. They stress 
simplicity in every detail to achieve 
quicker set-ups, easier changeovers 
and simpler operation. All are 
extra rugged, high precision units, 
made to withstand hard usage and 
assure long, satisfactory service. 
They are very moderately priced. 


ost 
PRESS 


Significant savings may result if you let our 
engineering staff assist you. There Is 
ne obligation. 


Rousselle Presses 


Choice of 
ere sold exclusively 25 models 
through leading in 5 to 
machinery dealers. 40-ton sizes. 


Manufacturers of Rousselle Presses 


SERVICE MACHINE CO. 
2310 WEST 78th STREET 
CHICAGO 20, ILL. 
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Cooperating to Safeguard 
the Future Water Supply 


By C. 


Refinery Technology Lab. 
Gulf Oil Corp. 
Philadelphia, Pa. 


K. Rice. Coordinator 


Adequate water supplies are becom. 
ing a serious problem to industry as 
well as the public and governmental 
agencies. As consumption has increased, 
so has pollution. To solve this prob 
lem, it is necessary to join forces and 
face the 


to which 


together. The extent 


pollution exists 


future 
must be 
measured and the sources of pollution 
established 
tion and 


Then a method of correc- 
abatement must be concocted. 
success in 


To realize the greatest 


achieving these objectives, it is essen- 
industry 
and the public unite to form a working 
Threats, 
ence must go 


tial that government agencies, 
team. promises and indiffer- 
Mutual understanding 
and cooperation must prevail. 
Phenomenal advances have been 
in the field of chemical analysis 
and physical testing within the last 
decade or two 


made 


Techniques, instruments 
and reagents are available which were 
not dreamed of ten or twenty years ago. 
Yet, no matter how clever the analysis 
and ac 
curate the method of tests may be, the 
better than 
the sample obtained in the first place. 


may be, no matter how precise 


end result can never be 


FOR AVAILABILITY OF COMPLETE 
PAPERS WRITE THE HEADQUARTERS 
OFFICE OF THE SOCIETY NOTED AT 
THE END OF EACH ABSTRACT. 


Much thought and planning need to 


be given to the sampling procedure, 
equipment used and time 
taking the 


tributions in gathering and disseminat 


and place for 
sample. Outstanding con 
ing technical information are 


made by 


being 
various technical societies in 
and abroad. An outstand- 
ing pattern of cooperative 


this country 
effort has 
been designed and is being used in the 
east by the Ohio River Valley Water 
Sanitation Commission. While progress 
is not so rapid as might be desired, it 
is sound progress. Great advances in 
the study of stream pollution abatement 
and measurement of polluting materials 
can be foreseen from this co-operative 
work. 

There are many other programs un- 
der way in this country also. Societies 
and government agencies are working 
together to establish uniformity in tech- 


HOLD IT! 


with WOODWORTH 


CHUCKING EQUIPMENT 
t 
Yes, you covld compare the 


de fem tectinique of the 
Lafendor Retriever willitheatrong 
buta@ccyurate diaphragms in N. A. 
Woedwerth equipment. 


Your best mac 


only as its work- 
holding device its and Wood- 
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For fast, accurate measurements, 
Ames Dial Comparators are the 
choice of quality control men every- 
where. You get definite, impersonal 
readings directly from the dial. 
There's no guesswork or figuring. 

Special comparators are available 
for measuring resilient materials 
such as rubber, paper, etc., and for 
measuring non-yielding materials 
such as sheet metal, glass and plastic. 


Write for complete details. 


30 Ames Street, Waltham 54, Mass. 
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nical aspects of methods for testing and 
Establishment of a 
pollution load limit must be carefully 


analyzing water. 


thought out and approached with cau- 


tion Ultimate use of the receiving P 
stream must be considered. These are 
multiple; however, the eight principal 
uses are: 

. Public water supply 

. Irrigation and other agricultural 

Uses 

}. Industrial processing and cooling 

1. Recreational and esthetic pursuits 

5. Navigation 

6. Sustenance of aquatic life 

7. Hydroelectric power generation 

Waste disposal 
To be realistic, it is not enough to 

know who is guilty of water pollution, 
It is insufhicient to know to what extent 
pollution exists. It is necessary to do 
something about the abatement of pol 
lution, to eliminate that which exists 
Common sense is needed rather than 
extremes, Consideration must be given 
cost of abatement, technical limitations - ‘tae 


and obligations to the public. 

A good start has been made. Yet, 
all concerned must work together to an 
ever-increasing degree to keep the land 
green and productive with ample water 
resources for present and coming gen- 
erations, 


From a paper given at the Second Pacifx 
Area National Meeting in Los Angeles, 1956 
American Society for Testing Materials, 1916 
Race St., Philadelphia 3, Pa 
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Reaching a Scientific 
Make-or-Buy Decision 


By James F. Brinkerhoff 


Factory Manager 
Argus Cameras, Ine. 
Ann Arbor, Mich. 


Iwo years ago the company felt it 


was 4n appropriate time to review pro 
duction planning and scheduling fune- 
tions. Specifically it was 
whether the techniques 


wondered 


of Operations 


Research could be used for this pur- 


pose. The management particularly 


wanted an external review to help estab- 


lish concrete goals and standards of 
pei formance. With the 
sultant a 


outside con- 


company committee Was 


Particu- 
larly the make-or-buy decision for spe- 


established for this purpose 


cific parts has been what is best de- 


scribed as a seat-of-the-pants approach. 
The Operations Research group started 
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by collecting available data from ac 
counting, purchasing, production and 
other departments. 

A form was then drawn up to effee- 
lively present the data collected. This 
data, in conjunction with specifie in 
formation concerning a part number 
is used to caleulate the unit piece- price 
of a part. Thus, it is possible to caleu- 
late the make-unit price, the purchase 
unit price and finally the profit advant 
age. 

This latter figure, the profit advant 
age, is the unit cost differential multi- 
plied by expected number of pieces the 
machine will run in one hour. If it is a 
positive figure, it is more advantageous 
to make. If negative, it is more ad 


vantageous to purchase, 
Production Planning Gains 


As a result of these studies, it is now 
possible in the production planning de- 
partment to maintain lists, by classes 
of machines and in order of declining 
profit advantage. Once the list is estab- 
lished, it is easy to determine for any 
given production level, which parts 
would be purchased and which would 
be scheduled in the plant. Naturally, 
the company selects from the list parts 
of greatest profit advantage. 

Use of this purchase-make decision 
procedure has resulted in thousands of 
dollars annual savings to the company 
It has afforded the opportunity to apply 
judgment where judgment is required 
and to use facts where facts are avail 
able. It not only speeds the decision 
making process, it makes better de 


“Unless you cut down the 
friction here, the design is no 


good!” 


March 1957 


SEN DIEU 


We're very proud and pleased to announce the latest 
and largest edition ever of the Atrax. Catalog is now 
ready for distribution. 


100 colorful pages, crammed with the most complete 
line of precision, solid carbide tools available—and 
with vital, useful information on the use, care and 
maintenance of Solid Carbide Tools. 


See hundreds of standard End Mills, Burs, Reamers, 
Drills, Routers, Grinding Tools and Special Solid Car- 
bide Tools Engineered to keep your production break- 
ing new records! A 28 page price list will be included. 


These two necessary references to tooling service; 
superiority and economy are yours by return mail—FREE! 
~ 


Send for your 
copies... . NOW 


THE ATRAX COMPANY 
Newington 11, Connecticut ~ 
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“MISTREATED 
MASS PRODUCTION 
MANIAC” 


hat's the inserted blade carbide tipped milling cutter. 
Here's a tool that really outperforms ordinary miiling 
cutters when it’s used right. It makes possible increased 
production with more pieces per grind and better finishes 
at lower cost. 


Economical milling with carbides requires careful 
tool engineering. This has been recognized for many 
years at Go & Go. Failure to do so has soured many a 
carbide application. 


Go & Go produces a complete line of inserted blade 
carbide milling cutters including tools designed for 
specific jobs (specials). We think they're the finest you 
can buy because sound engineering comes with these 
cutters. If your application isn't right for them, we'll tell 
you so. And we'll tell you how to make it right. 


For specifications on a really complete line of 
inserted blade carbide milling cutters, ask for Catalog 


GODDARD & GODDARD COMPANY 


23. MICHIGAN 
Engineering and producing tools that Go & Go since 1917.° 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-278 
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cisions possible and allows these de- 
cisions to be made at the lowest super- 
visory level consistent with the man- 
agement development program. Not 
only is it of dollar and cents value but 
it has the further advantage of allowing 
the company to effectively broaden a 
fundamental policy of 
management. 


participation 


Today the same form is used to help 
in decision as to whether to purchase 
or make a new part for a new camera 
or projector. This also helps decide 
what kind of tooling should be used on 
a given part or product. 

With this process it is possible to 
decide for a stamping whether a pro- 
gressive die or a series of simple and 
compound dies should be used for a 
given part. 

It helps compare, in terms of product 
life expectancy, the piece-price which 
would generate as a result of any known 
method. It 
such 


fabricating 
whether 


helps decide 
should be de- 
signed and built inside the plant or 
designed by 


tooling 


Argus and built outside, 
or designed and built on the outside 
complete. Thus, known costs are being 
used in an organized fashion. The pro- 
cedure is also used to provide cost data 
necessary before purchase of capital 
equipment. The data can be used to 
show both machine need and savings 
which will result from its purchase. 


From a paper given before the 1956 OR sem 
inar of the American Management Association 
1515 Broadway, New York 36 
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Computers Cut 
Manufacturing Paperwork 


By Howard H. Marlow, Jr. 


Staff Assistant 
International Harvester Co. 
Chicago, Ul. 


Today a digital computer processes 
piecework and daywork payrolls in two 
hours compared to some eight hours 
formerly. In the area of materials con- 
trol, which also encompasses produc- 
tion scheduling, the machine is nor- 
mally used for about 20 hours per 
month. 

Wherever paperwork flows in the 
plant, the aim is to mechanize it through 
punched card routines. By attempting 
to minimize key punching effort, key 
punched cards are designed when pos 
sible to be a source and end-use docu- 
ment. 

The calculator department is oper- 
ated strictly as a service bureau for any 
plant department, staff, production or 
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maintenance. All controls for the ac- 
curacy of tabulating work have re- 
mained with the department utilizing 
the tab service. The digital, magnetic 
drum type computer has an alphabetic 
device as an added feature. This was 
necessary since the unit was intended 


to process material and production con- 


trol or scheduling work in addition to 
payroll accounting, cost and general 
accounting, billing and other new work 
which might be added. 


Scheduling by Computer 
The West Pullman Works of the com- 


pany has about 20,000 active parts in 
process during a typical month. The 
bill of material file accounts for the 
handling of some 40,000 cards per 
month, A typical material control pro- 
gram is the processing of manufactur- 
ing schedules and preparation of pack- 
ing lists. In this problem the computer 
is fed with the schedule cards for each 
part and with the master part card. In 
one pass through the computer the fol- 
lowing objectives are realized: 


1. Accumulate the current month's or 


der for like part numbers. 


. Advance the next month’s schedule. 

3. Caleulate schedule for balance of 
current year 

4. Test schedule card to determine if 

it represents a domestic, foreign, 

stock, or intraplant order, 


. Caleulate amount of raw material 
necessary to manufacture each part 
number 

6. Determine if order is for ball bear 
ing; if so, apply coding for packag 
ing standard to the schedule, 

7. Determine if order calls for rivets; 
if so, convert weight ordered to 
number of pieces for manufacturing 
count 

8. Determine number of full-weight 
cartons required for shipment and 
punch result on packing list cards 

9. Determine quantity and weight of 
any odd-weight cartons necessary to 

complete the order, punching the 
result on the packing list ecard 

10. Reconcile packing list card quan 
tities to manufacturing schedule 
card quantities 

ll. Punch all necessary manufacturing 

schedule cards and packing list 

cards. 


This heavy-volume monthly job for- 
merly required 24 hours of machine 
time and js now completed in thirteen 
hours of which ten hours represents the 
pass through the computer 

Other tangible savings have enabled 
the company to perform breakdown of 
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assemblies into simple parts require 
ments in three hours, compared to the 
old method’s 15; the complete raw ma- 
terial schedule is finished in only four 
hours vs a former 32 hours, 

Some of the heaviest computer work 
occurs in the area of costing. Some 
40,000 cards in the bill of material file 
must be projected into all of the in 
dividual labor operations on simple 
parts plus assemblies. For instance, di 
rect labor cost by operation file’ in 
cludes some 150,000 punched cards 

Obviously, the job of estimating costs 
has been greatly simplified by the pos 


sibility of machine processing. In ad- 
dition, this work can be done on a 
much more accurate basis. 

In addition, the computer permits 
many other operations on cost reports 
and monthly statements, such as spread- 
ing of burden charges accurately, which 
were practically impossible previously. 
While the digital computer has become 
just another office machine, it certainly 
does more, better and faster work. It 
is a wonderful tool of management. The 
revolution in office methods is just be- 
ginning and those who are experiment- 
ing with these electronic data process- 
ing techniques will find they are ready 
to move into the more efficient methods 
that will be possible in the future with 
such equipment, 

From a paper given before the Computers’ Ap 
plications Symposium, October 1956 at the 


Armour Research Foundation of Mlinois In 
stitute of Technology, Chicago 16, I 


Costs go DOWN 


.--with New ROTATING Drill Heads 


and Tapping Heads 


by WISCONSIN 


- Custom designed 
and built to fit 
all types of 
Automatic Lathes 
and Chucking 
Machines. 


WISCONSIN DRILL HEAD Co. 


4985 N. 124th STREET bd 


Wisconsin 
Rotating Drill Head 
with planetary 

gear drive. 


Adjustable and Fixed 
Spindle Drill Heads and 
Tapping Heads, Lead Screw 
Tapping Units, Special Ma- 
chines, Fixtures, Fixture 
Bases, Index Tables. Write 
for literature. 


BUTLER, WISCONSIN 
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Opportunities Unlimited 
For Engineers in 
Manufacturing 
By Louis C. Goad 


Executive V. Pres. 
General Motors Corp. 


Detroit 2, Mich. 


Americans, and nationals of other 
lands where people have learned to 


manufacture abundantly, are living 


fruitfully and multiplying. Engineers 
in manufacturing are engaged in mak- 
ing the best possible use of materials 
and energy available. It is laudable 
far beyond the cost saving on the 
product to hold down scrappage and 
waste of every kind 

Engineers are important users of ir- 
replaceable natural resources and have 
command of the energy through ma- 
chines and men by which the products 
the country needs and desires are cre- 
ated. They more than others are aware 
that the labor content of this combina- 
tion of labor, capital and natural re- 
sources is made up of one-tenth horse- 


TRUE QUALITY for 
CLOSE TOLERANCES with 


Pitch Line Concentricity Arbors and Chucks 


For Automotive and Aircraft Gearing— and all other 
types of work where Pitch Line Control is required 
for Production or Inspection Purposes 


Engineered for your particular application 


whether 


spindle mounted, face plate, between centers, or inspection 


gauges . 


SPLINEMASTER Arbors and Chucks permit 


duplicating the same mating condition set up in applica- 
tion of gear train assembly in machining of parts. They 
also are designed for manual or Draw Bar operation 

. assure three point bearing 100% tooth contact 

. hold gears absolutely rigid from the pitch line; 
Arbor sizes from point .500 pitch diameter up - 
smaller sizes for light machining and inspection 


operations. 


Shown here —SPLINEMASTER 180  In- 
dexed Chuck with Aligning Bar, 
Line controlled, for use in Aircraft Field. 
Operation—Grinding Bores on Both Ends 


and Face. 


Pitch 


SPLINEMASTER Arbor, 
Draw Bar Actuated: For 
Turning, Facing and Cham- 
fering Operations on Auto- 
matic Lathe for part shown 
here. (Line Pressure 20 Lbs.) 


PRODUCTS COMPANY 


781 Maxwell * Van Dyke, Mich. * SLocum 7-3400 — 
Detroit Sales Office: TUxedo 4-4270 
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power men, and that it is the most 
important element because it is human. 
Helping to make these human beings 
more effective with muscles that will 
not get any stronger is one of the most 
important objectives of the engineer in 
manufacturing. 

Before the Civil War it was a rare 
plantation that had as many as 30 
slaves. But that is the energy equivalent 
which has become available through 
improved manufacturing processes to 
the average U. S. workman 

Brainpower has been substituted for 
muscle power at every turn; machines 
have extended the value of muscle 
power at a fantastic rate. Better and 
better machines have resulted from 
man’s ingenuity. 

Engineers have learned that inven- 
tion begets invention and technological 
progress breeds more technological 
progress. It is necessary however, to 
manage skillfully enough to have the 
capital available to seize upon the gains. 

Looking at the future, the labor force 
is shrinking in relation to the total ex 
panding population. Partly this is be 
cause of the low birth rate during the 
depression years. Partly it is because 
of the tremendous recent increase, in 
births. Partly it is beeause of longer 
educational period, Partly it is because 
people are living to an older age 

The new America represents at once 
the challenge to engineers in manufae 
turing and the vast opportunities for 
them. By applying knowledge and skill 
at his command, the engineet can 
tinue to make life in’ United States 
abundant, to remain master of its ma 
terials and energies which are even 
now waiting to be mastered for the 


bene fit of all 


From a talk given at the 1957 annual meet 
ing held in Detroit of the Society of Automotive 
Engineers, 485 Lexington Avenue, New York 17 
N.Y 


“Either you cushion these but 


tons or I quill” 
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| ¥ — Fast Cure for BIG Complications . . . 


A SPECIAL P&J Treatment 
with STANDARD Tools 


THE PART: A BIG (25-inch diameter) heavy, cast steel Pressure 
Plate Hub. 


THE COMPLICATIONS: 42 separate roughing and finishing 
cuts involving very heavy stock removal. High accuracy and 
close concentricity required on all machined surfaces, and a 
fine micro-finish specified for two hub diameters! 


THE TREATMENT: Take a big, powerful Potter & Johnston 10-U 
Automatic; team it with P&J-Engineered Tooling using 
STANDARD, basic tools. 


THE RESULTS: Port finished quickly and economically accord- 
ing to specs in just over 47 minutes machining time . . . and 
tool costs kept to an absolute minimum. 


FIRST OPERATION ROUGH and FINISH FACE 
ROUGH and FINISH FACE 


ROUGH and FINISH FACE 


ROUGH and FINISH FORM 30 
ANGLE 


ROUGH and FINISH FACE 
Slide Tool) 


ROUGH and FINISH FACE 
(Slide Tool) 


ROUGH and FINISH MACHINE 
ROUGH and FINISH TURN 


ROUGH and FINISH FACE 


ROUGH and FINISH TURN 


SECOND OPERATION 
FACE (Slide Tool) 


Performance like this is no exception; it’s just one V, —$—$——— ROUGH and FINISH TURN 
more example of the way a Potter & Johnston Auto t ROUGH and FINISH PACE 
matic Chucking Turret Lathe can take problem parts 7 


3 BOSSES 


in stride. If you're looking for new standards of speed 7 

and economy, make it a standard practice to put your f A, CHAMFER 

complicated jobs on a P&J Automatic with P&J Tool iO 4 ROUGH ond FINISH FACE 


ing. In addition to the big 10-U used to machine this 
massive pressure plate hub, P&J produces a complete 

line of Automatics for every work size requirement, V2 
so send for complete information today 

Write today for complete information . 
or phone the Pratt & Whitney Branch i 3 
Office near you, and ask a Direct-Factory 
Representative to call and discuss your 3 rea 
requirements. Potter & Johnst c y, 


ttt ROUGH, FINISH and SIZE BORE 


ROUGH, FINISH and SIZE BORE 


FINISH TURN THREAD DIAMETER 
ROUGH, FINISH and SIZE TURN 
FORM UNDERCUT 
(Horiz. Slide Tool) 
ROUGH BORE 

GENERATE 6” RADIUS 
HEAVY LINES INDICATE MACHINED SURFACES 


Pawtucket, Rhode Island (Subsidiary of Pratt & 
Whitney Company, Incorporated). 


POTTER & JOHNSTON 


Precision Production Tooling for more than Fifty Years 


AUTOMATIC TURRET LATHES © NEWARK GEAR CUTTERS 
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| Check § eals 


Or 


LIGHT WAVE 
With EQUIPMENT 


Van Keuren Light Wave Equipments, standard gage laboratory 
equipment everywhere, have long been used for checking gage 
blocks, toolmaker’s flats, comparator anvils and other lapped surfaces 
in the laboratory or inspection room. In recent years, however, VK 
Light Wave Equipments and flats have become valuable tools on 
production inspection jobs. Typical is the growing use of optical 
flats in checking sealing rings of various materials. 


The illustration at right of a sealing ring under a 3” diameter fused 
quartz optical flat shows how easily measurements can be made. 
The ring* is acceptable on sight. The bands indicate excellent surface 
finish (sharp definition of bands), and no warp or low edges (uniform 
band spacing). Flatness is within .000005” across entire ring, and 
.000002” across ring face (bands curve less than 2 band interval 
over entire ring, and 1/6 over ring face). 


*Product of Sealol Corp., Providence, R. 1 


Send for a copy of the new, 258 poge Von Keuren Catalog and 
Handbook No. % containing valuable technical and engineering 


information on measuring problems and methods. Address 


174 WALTHAM STREET, WATERTOWN, MASS. 


38th Optical Flats . . . Light Wave Equipment . . . Light Wave Micrometers . . . 
th YEAR Gage Blocks Wire Type, Taperlock and Trilock Plug Gages . . . Master 
Setting Disks Thread Measuring Wires .. . Gear Measuring Wires . . . Carbide 

Plug Gages . . . Carbide Pivots . . . Precision Lapping Service 
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FORGING: COPPER *« BRONZE «+ ALUMINUM + MONEL AND STAINLESS STEEL 


Die Lile Increased 
400% 


@ Naval Bronze, Silicon Bronze, Copper, Alumi- 
num, Monel and all types of stainless steel are 
heated for forging at the H. M. Harper Co., 
Morton Grove, Illinois. Regardless of material 
TOCCO can be profitably applied to brazing, 
heat-treating and forging operations in almost any 
metal-working plant. 


Production Up—In addition to the very important 
savings in forging dies, TOCCO has increased 
production to as much as 265% of output possi- 
ble with former heating methods. On the |” type 
303 Stainless machine bolt blanks shown here 
TOCCO upped production from 75 to 200 parts 
per hour, using 35 K. W., 10,000 cycles. 


Versatile—The same TOCCO machine is used on 
stock of %” to 14” diameter; heated zones vary 
from %” to 4”. TOCCO’S automatic timing cycles 
provide complete uniformity of heating through- 
out both length and cross section—assuring a 
uniformly high quality product. 


" FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-283 


Why not have a TOCCO Engineer investigate 
your plant to determine where TOCCO can cut 
your costs and streamline your production? 


THE OHIO CRANKSHAFT COMPANY 


Cleveland 5, Ohio 
— NEW FREE Bulletin 


25th ANNIVERSARY 


fs BETTER LIFE THROUGH CREATIVE MAMUTACTURING 
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Cut Inspection Costs 


by employing the added 


accuracy and speed of a 


NIKON 


Optical Comparator 


Permits the study and measurement of 


surface textures as well as edge contours 


A Nikon Optical Com- 


parator permits critical exam- 
ination of small objects, by 
projecting their magnified im- 
ages onto a viewing screen. 
Because the magnifications are 
precise, the dimensions of the 
object can be readily derived 
from measurements taken of 
the projected image. 

For example, a precise en- 
larged contour pattern on a 
translucent sheet, placed onto 
the viewing screen, can serve to 
define the tolerance limits of 
an object or part under inspec- 
tion. Several critical points can 
be checked simultaneously. 
Errors in judgment are virtu- 
ally eliminated. The most intri- 
cate contours, and minute 
parts, are easily gaged by this 
technique 


Surface Illumination 

One of the important fea- 
tures of the Nikon Optical 
Comparator is the added fa- 
cility for surface illumination 
This permits the surface topog- 
raphy of any material to be 
closely examined—for texture, 
finish, corrosion, wear, etc 

Nikon Optical Comparators 
are equipped with lens turrets 

which permit rapid inter- 
change to selected magnifica- 
tions—and with fixed adjust- 
ment positions for condensers, 
to provide maximum illumina- 
tion efficiency at each magnifi- 
cation. 


Mode} ttl 


Bright, Even lilumination 


Most impressive in the per- 
formance of the Nikon Optical 
Comparators are the extreme 
accuracy, the overall sharp- 
ness of the projected viewing 
image, and the even brightness 
of illumination. These are func- 
tions of optics, a field in which 
Nikon has already demon- 
strated outstanding achieve- 
ments in the development of 
new optical glass techniques, 
photographic lenses, prism 
binoculars, ophthalmic and 
other scientific instruments. 

Another attractive advan- 
tage of the Nikon Optical 
Comparators is their surpris- 
ingly low cost. 


Nikon Bench Model Comparators are also available 


kor spectfications and prices, write to TE-3 


IN TK OW INCORPORATED 251 Fourth Avenue, New York 10, NY. 


Stereo and Research Microscopes, Surveyor's Transits 
and other precision optical equipment 


USE READER SERVICE CARD 


INDICATE 3284-1 


VAILL 


TUBE END-FORMING MACHINES 


have hundreds of tube end- 
forming and shaping appli- 
cations... 


Fast, accurate production at 
less cost. 


Beading @ Flaring @ Flanging 
Sinking Expanding e 
Grooving @ Threading e@ Re- 
ducing @ Double Lap Flaring 
e@ Double Lap Flanging. 


On tubing up to 6 in. diameter. 


Free—New Bulletin T-1 shows 
and describes the versatility 
of Vaill Tube End-Forming 


Machines. V 


THE VAILL ENGINEERING CO. 


131 MAIN WATERBURY 20, CONN 


USE READER SERVICE CARD; 


dollar invested 


it makes difficult close-tolerance jobs easier 


16” South Bend Tool 


$2930 16” x 6’ Toolroom Lathe less electrical equipment 


‘room Lathe 


—A BETTER VALUE 


Here is a lathe that will give you maximum return for every 


Versatile highly accurate 


ment terms available. Write for catalog. 


SOUT 
BEND, 


SOUTH BEND LATHE 
SOUTH BEND 22, IND. * Building Better Tools Since 1906 
USE READER SERVICE CARD. 


INDICATE A-3-284-2 


Designed for hard 
industrial use, it will continue to turn out, year after year, the kind 
of precision work modern tooling demands 


And you'll be sur 
prised at the low maintenance cost. Prompt delivery — time pay- 


INDICATE A-3-284-3 
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HELLER 


ROUND HANDLE 


NEEDLE FILES 


= NEW 


a 
set in this 

compact 
carrying case 


FIRM GRIP HANDLE 


For die makers and other rine tool mak- 
ers. Twelve different shapes, each with 
long knurled handle for firm grip. All are 
double cut. 


SIZE cuT 
4" % 0, 2, 4, 0-2 


5%” 0, 2, 4, 0-5 
6%" 0, 2, 4, 0-8 


# In 4” length, Oval is furnished instead of Crossing, 


Also made in Square Handle Needle 
HELLER (Escapement) 5'/2" size only—cuts 0-2-4-6 


vixen nucur” 
FAMOUS BRANDS MADE BY H E E R T oO Cc oO 


Subsidiary of Simonds Saw and Steel Co. 


America's Oldest File’ Manufacturer 
BRANCH OFFICES... New York © Chicago © Detroit © Los Angeles NEWCOMERSTOWN, OHIO 


March 


1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A. 3-285 IRS 


= 
Lid 
a 
= 
aa 


THREADING DEEP — In the production of Massey-Harris 
tractors at Racine, Wisconsin, Besly Taps prove their accuracy and 
stamina in tapping tough cast iron— one of the most severe tests 
of tap quality ond endurance. On this automatic machine, equipped 
with Besly Taps, 16 deep bottoming holes are threaded in tractor 
frames in one operation. Besly Taps met these exacting specifications 
with clean-cut, economical threading. 


286 


SQUARED OFF — Templeton; Kenly & Company, Broadview, 
Illinois, cuts heavy, almost square threads in malleable iron bases of 
rugged |2 to 24-ton capacity screw jacks with Besly acme taps. Notice 
mirror finish on flutes which promotes greater chip clearance, cleaner 
cutting. By using Besly's Engineering Service, this company realized 
lower costs and a better job. The right taps were matched to the 
specific workpiece. 


boo 


MODIFIED TO FIT—The Gabriel Company, Cleveland, re- 
quires two concentric tapped holes in die-cast aluminum pistons used 
in their airplane type shock absorbers. Originally these were tapped 
individually—requiring 18 seconds per piece. To reduce this time, a 
unique set-up using Besly Taps was developed. A smaller Besly Tap is 
fitted inside the bored-out center of the larger Besly Tap. Two holes 
are now accurately tapped simultaneously in 9 seconds. 
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CARBIDE TOOLS IN ACTION — Heavy duty cost stool 
truck wheels manufactured and machined at Gunnite Foundries, Corp., 
Rockford, Illinois, are rough bored with a Besly BL-12-B5 Standard 
Carbide Tipped Tool, removing |/g"" — ¥%" of stock. On the same turret 
lathe a second Besly AL-12-B5 semi-finish bores, removing .030 stock. 


ASSURED ACCURACY — To assure thet holes in planer 
cutter head assemblies provide precise fits for set screws, SKIL 
Corporation, Chicago, checks for accuracy with Besly-Metro Double 
End Reversible Cylindrical Plug Gages. Two opposed blades have 
three holding set-screws and another for adjusting position. 


Prove to yourselt that Besly Cutting Tools and 
Gages produce better results. Put them on trial 
on your toughest jobs, and check the difterence 
in longer tool life, less down time, fewer rejects 
and faster production. It you’d like to try Besly 
tools or use Besly’s Engineering Service, see your 
Besly distributor for details, or write us... 
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Metal removal is at 200 S.F.M. at .016 feed. First tool, arrow |, is now 
about one-third through its job. Second tool, arrow 2, is set slightly 
higher in the same set-up for semi-finishing and follows the first tool. 
Besly's Engineering Service helped to achieve this set-up with the 
correct carbide tooling for efficient, low cost metal removal. 


TOUGH GOING — Here you see a C-1018 high carbon steel 
nut being threaded by « Besly 14%" tap. Extremely abrasive, because 
it has been carburized and heat treated, the material is difficult to 
tap. However, Besly taps tested on the work proved they could take it 
and were specified by the manufacturer. 


” 


Engineering, Service and “Specials”... area Besly Specialty 


BESLY-WELLES 


CORPORATION 
Est. as C. H. Besly & Co. 18675 


118 Dearborn Ave., South Beloit, Illinois 


TAPS DRILLS © REAMERS END MILLS TOOL BITS GAGES 
CARBIDE TIPPED TOOLS, BLANKS, THROWAWAY INSERTS and HOLDERS 
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WHY 
HANNIFIN 


“HY-POWER’” 
RIVETERS 
SAVE YOU 
MONEY 


This “silent squeeze” method 
gives you (1) rapid advance 
to riveting position, (2) high- 
pressure shaping of the rivet, 
cold or hot, and (43) automatic 
reversal as soon as the rivet is 
formed. Why are these rivets 
stronger? Because with this 
method the rivet shank ex- 


pands to completely fill the hole and, as the metal flows to shape 
the heads, fillets are formed under both heads. The rivet is work- 
hardened, too, and every rivet is uniform. 


Yes! From the time the but- 
ton is touched it takes only 
seconds to head a 
rivet. “Hy-Power” is safe, too! 
For the stroke can be inter- 
rupted and the ram reversed 
automatically anywhere in the 
cycle, simply by releasing the 
control button. 


Hannifin Corporation, 519 S. Wolf Rd., Des Plaines, Ill. 


Here’s the power source for this modern 
riveting method . . . it’s the Hannifin 
“Hy-Power”’ Generator. This compact 
unit is a combination of motor, pump, oil 
reservoir, automatic control valves and 
high pressure intensifier that quietly sup- 
plies hydraulic pressure to... 


=o 
...your “Hy-Power” cylinders—avail- 
able in 7'4, 10, 1214, 174, 25, 35, 50, 75 


and 100-ton capacities (more in multiple). 


Cylinders can either 


be mounted in yokes (portable or stationary) or installed in 


machines of your design. 


GET THE FACTS! 

Get Bulletin 150, Learn why cost-con- 
scious firms in many fields use “Hy-Power.”” 
Just write for your copy of this 32-page 
book. We'll mail it promptly. 


Air and Hydraulic Cylinders @ Hydraulic Presses @ Pneumatic Presses @ “Hy-Power”’ Hydraulics @ Air Control Valves 
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“F’ SERIES 


Infinitely 


Edlund Model 1F 


Sensitive machine 
for small parts 
and components. 


Edlund Model 2F 


A top production 
machine for medium 
to heavy drilling 
and tapping. 


Infinite selection 
of speeds to 10,000 rpm 


7” & 10" Overhang 


Infinite selection 

of speeds to 3,600 rpm \ 
Overhang 
1%'' Capacity 


Capacity 


Pedestal and Round 
Column types 


Write for Bulletin 140R 


Pedestal and Bench model 


Write for Bulletin 160 


Edlund Model 4F 


A work-horse 
production machine 
for heavy duty 
drilling and tapping 
operations. 


ontinuous Production 
Drives for the Model 2F. 


your production 
equires only one or 
ve pre-selected speeds, 
two or ten with back gear) 
en the 2FV Single or 
ive-Step Drive will 

educe your original 

achine cost. 

ll other machine features 
re identical with the 
odel 2F. 


be capacity with 

infinite selection 
of speeds to 2200 rpm 
12” Overhang 


Pedestal or Round 
Column Types 


BE, Write for Bulletin 170 R 


rite for Bulletin 140V. 


EDLUND 


MACHINERY ‘COMPANY 
» Division of Harsco Corporat: 


Ce $ | 
3 
| 
Introducing... Edlund Model 2FV 
oe 
. 
‘ 
EDLUND Representatives in Major Cities ce 


LOW COST GLASS FABRICS : 


for tooling applications 


Trevarno tooling fabrics are specially designed for fast, low-cost 
manufacture of reinforced plastic tools and dies. They offer these important advantages: 


¢ Volan AC treatment for fast wetting, higher strength 
¢ faster easier layup even on complex jigs 
* mass-production economy to cut mold costs 


Three basic tooling fabrics are featured: Detail (1P12), General (2P161), and Build Up (2P482). 


Also available is a complete range of tooling fabrics to meet your individual requirements. 
Call or write today for complete literature on quality Trevarno glass fabrics for tooling applications. 


COAST MANUFACTURING & SUPPLY COMPANY Trevarno 


P.O. Box 71, Livermore, California « Plants at Livermore, California and Seguin, Texas GLASS FARR: os 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-290-1 


REPEATED 
ACCURACY 


TORQUE WRENCHES 


by Sight, Sound or Feel 


DIAL 
INDICATORS 


THE MOST ACCURATE MADE 


The “Em-re” Dial Indicator will 
give you greater accuracy, greater 
repeatability and longer service- 
life than ever before possible. 
This precision performance results 
from a unique combination of de- 
sign features: the “Em-re’s” simple, unit construction con- 
sisting of only 31 parts, 25 of which are interchangeable 
and common to all models —a fully jeweled gearing 
mechanism — and a completely shockproof system, through- 
out the entire range, that actually contributes to the measuring 
accuracy obtained. Rigid testing with millions of severe 
impacts has failed to impair even slightly this repeated 
accuracy (to better than .00002” in .00005” and .0001” 
indicators). Stocked in 26 models, 8 ranges from .002” to 
1.000"; graduations in .00005", .0001", .00025", .0005” and Every manufacturer, 

001". Also available for accurate indicator testing — The aoe ona ; 
“Master” Dial Indicator Checker. 


able data. Sent upon request. 
Write for Catalog D. 


PETZ-EMERY INC. 


PLEASANT VALLEY, NEW YORK 
USE READER SERVICE CARD; 


Patents 
Pending 


PA. 


QUALITY ILLINOIS 
USE READER SERVICE CARD; INDICATE A-3-290-3 


INDICATE A-3-290-2 


The Tool Engineer 
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Metalworking 
tool 
hours! 


1. Sprayed lacquer seals plaster 2. Mixture of epoxy tooling com- 

female mold, taken from a male pound and hardener is poured into 

master model. Next, mold will be mold. Light gray block is a plastic ° ssf 
waxed and buffed before parting foam core suspended in mold to be- (and two mencan lift it!) 
agent is applied, Wood frame forms come part of finished tool, lessening 


sides of mold. weight and cost 


This lightweight plastic hand hammer 
form was made in one day, It is typical of 
the metal-working tools being made from 
compounds based on Baketire Brand 
Epoxy Resins. Prototypes, stretch plugs, 
draw dies, and hydroform blocks are oth- 
ers that share the same advantages, They 
are quickly and simply produced, can be 
altered or modified at low cost by machin- 
ing or adding more compound, and are so 
light that two men can handle a tool that, 
in metal, would call for power lifting 
equipment, Make your own tests now. For 
information and a list of formulators, 


Tooling by Creative Industries, Detroit, Mich., 
3. Compound hardens completely overnight at room temperature, 70-55 deg. F from compounds by Marblette Corp., L, I. C, 
Frame is removed, showing tool as dark area. Plaster mold, coated with parting N.Y., based on Baketire Epoxy Resins. 
agent, is easily separated. 


4. Virtual absence of shrinkage eliminates “barbering.” This epoxy hammer form 
is ready to use. Making plaster mold, drying, sealing, pouring compound and curing 
took less than 24 hours. 


BAKELITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UEC) 
\) East 42nd Street, New York 17, N.Y 


In Canada: Bakelite Company, Division of Union 
Carbide Canada Limited, Belleville, Ontario 


The term Bakenire and the Trefoil Symbol are reg- 
istered trade-marks of UCC 
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heavier, faster cuts 


with accuracy 


This cross section of a New Britain spindle carrier illustrates three 
features that assure permanent accuracy under today’s constant 
heavy duty use 
|. Positive, accurate location of the carrier means perfect 
spindle alignment with the tool. 
2. Rigid clamping of the carrier makes it integral with the 
frame during the cutting cycle, eliminating carrier weave 
and vibration 
3. Automatic spindle carrier lifting mechanism eliminates 
all wear during indexing, and so guarantees preservation 
of initial accuracy. 
Features like these don’t show on the surface — you “see” them in 
the form of continued accurate production, year after year. The New 
Britain Machine Company, New Britain-Gridley Machine Division, 
New Britain, Connecticut. 
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from 1 exclusive New Britain feature 


New Britain’s exclusive swinging arms can do everything a cross 
slide can do, and: 


@ You can position them for any length piece. 

@ You can turn O.D.’s and I.D.’s and faces with single point tools. 

@ You can combine transverse and longitudinal motions to turn 
tapers or radii and do recess boring. 


Before you invest in automatics, check New Britains. Their “do 
more” principles can produce a greater return often it’s the dif 
ference between a single machining and the need for secondary 
operations. The New Britain Machine Company, New Britain- 
Gridley Machine Division, New Britain, Connecticut. 


3 money-making advantages 
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Automatic 
Chucking Machine 
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You can keep your production lines rolling and your operating costs low 
when you combine good equipment with an efficient tooling program. 
Carmet tool holders and throw-away inserts fill the bill on both counts! 

Carmet tool holders permit quick, accurate indexing of blanks to a new 
cutting edge or complete exchange of one blank for anorher 
without dismantling tool setup. Grinding is eliminated, and machine 
downtime is reduced to practically nothing. 

Carmet tool holders are cadmium plated to resist corrosion and chip 
erosion. They can accommodate either %4’’ or 44@'’ thick blanks. Improved 
clamp screw eliminates need for special acon ... 4s accessible from both 

-top and bottom of tool holder. Carmet inserts are permanently marked 
for positive grade idenufication assuring you the right blank for the 
right job. 

There are over 90 styles and sizes of Carmet tool holders to choose 


from and 20 sizes of Carmet throw-away inserts available in six different 
Write for your copy: grades . . . either utility or precision ground. Convenient Replacement 


Part Kits also available to service every style of Carmet tool holder 
Carmet Tool Holders Ags. 


Check your nearest A-L representative or distributor, or write Allegheny 
and Throw-Away Inserts Ludlum Steel Corporation, Carmet Division, Detroit 20, Michigan. 
12 page catalog containing 
specifications of Carmet tool 


holders and inserts. Also data For ALL your CARBIDE needs, call 


on replacement part kits for 


tool holders and other neces- 
sary information. e en U NE too. sitet 
Since 1854 


ADDRESS DEPT. TE-87 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-294 The Tool Engineer 
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Ex-Cell-O Style 39-A Precision Internal Thread 
i Grinder equipped with automatic work handling 
equipment. This machine loads, locates, grinds 


completely automatic cycle. 


Precision thread grinders in this Ex-Cell-O line range from manually- 
operated models, for toolroom and for short runs, to high production 
automatics, to styles equipped with automatic work handling equip- 
ment. There are five models designed to meet your every requirement. 


threads and ejects steering gear ball nuts in a 


These standard machines are grinding thread gages, machine tool lead 
screws, innumerable aircraft parts, automotive steering mechanisms and 
pinions, worms, taps; and many similar workpieces. 


For specific information, call your local Ex-Cell-O representative. 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION 
MACHINE TOOLS @ GRINDING 
SPINDLES © CUTTING TOOLS © 
ROAD PINS AND BUSHINGS «© ORILL 
JIG BUSHINGS AIRCRAFT ANDO 
MISCELLANEOUS PRODUCTION 
PARTS @ DAIRY EQUIPMENT 


EX-CELL-O STYLE 33 FOR 
EXTERNAL THREADS: An 
 @ecurate production ma- 
chine, automatic except 
for loading, unloading, 
and moving the cycle 
fever. Can be arranged for 
tapered grinding and for 
eccentric relef grinding. 


EX-CELL-O STYLE 36 
FOR LONG EXTERNAL 
THREADS, also available 
with internal attachment. 
A high production mea- 
chine with easily adjusted 
work cycles. 


EX-CELL-O STYLE 50: A 
versatile machine for 
external work...alse 
available with internal 
attachment. 


EX-CELL-O STYLE 120: 
Our targest Thread 
_ Grinder. Grinds 10 feet of 
thread in one setting. 
Accommodates 12 feet of 
stock between centers. 


a 
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Short Runs, High Production, 
Automation with 
 Ex-Cell-O Thread Grinders 
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ited RADIAL DRILLING AND 
TAPPING MACHINE 


36” High Speed 
Models 1AD and 20 


Automatic cycle millers give 
rapid approach, set rate of feed 
and rapid return to starting pos: 


Hand or power elevating 9” tion. Independent mechanically 


column operated feed box eliminates 


complicated hydraulics and elec 
tronics, keeping maintenance 


Finger light controls reduce 
operator fatique 

Tapping reverse electrically costs fo a minimum 
operated by lever on saddle is 
standard equipment on all 
machines. 


STANLEY SHEPPARD - 


MILLING MACHINES 


Power and automatic rapid traverse in all directions. 
backlash eliminator with hardened table screw. Precision ground 
Meehanite tables. 


HIGH PRODUCTION MACHINE TOOLS 


Maintain Accuracy Consistently 


FROM THE LARGEST TO THE SMALLEST... 
WITH TABLE SIZES FROM 12” X 5” TO 72” x17” 


Model 4HG 
Table size: 72” «x 17” 


Powerful 25 H.P. motor drive 


Positive 


Model 2JUR 
Table size: 50” x 10” 
5 or H.P. motor drive 


Complete line of HORIZONTAL, UNIVERSAL and VERTICAL milling machines 


Also manufacturers of optical lense-grinding and glass working machines 


Write for literature and prices TODAY! 


U.S. Representatives - 30 Church St., New York 7, N.Y. - 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-296-1 


HOW TO HAVE 


On tapping and reaming jobs, when 
rejects result from the work being 
slightly out of alignment with the 
spindle, the remedy is to use a Zieg 
ler Floating Tool Holder 

Unlike 


Ziegler 


ordinary tool holders, the 
requires alignment only 
within | ” of accuracy on the 
radius (or | /16” on the diameter) 
to enable the machine to do a per 
fect job. Try it and see! 


PROMPT DELIVERY 


W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN DETROIT 23, MICH 


FLOATING HOLDER 


Taps Reamers... 


The New SCHERR 
MICRO-PROJECTOR | 


VERTICAL 


NEW 


57 


SELF CONTAINED 


IMPROVED MODEL 


RIGID FLOOR BASE - ELIM- 
INATING EXTRA CHARGE 
FOR TABLE 


ow TILTING STAGE FOR HELIX, 
ANGLES AND BEVELS 


WA" DIA. STAGE OPENING 


COLUMN SLIDE ADJUSTABLE 
FOR WEAR BY MEANS OF 
61BS- WILL HOLD SQUARE 
INDEFINITELY. 


CUSTOM MADE PRECISION 
COATED LENSES & DOUBLE 
CONDENSERS FOR DIFFERENT 
OBJECTIVES 10 To 100X 
MAGNIFICATION. 


VAN ENTIRELY NEW PRAC- 
TICAL DESIGNED TOOL FOR 
INSPECTION DEPARTMENT 


AND PRODUCTION SHOP. 


USE READER SERVICE CARD, INDICATE A-3-296-2 
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Guarantee TOP Performance and Maximum Life! 


= 


aS WRITE FOR ILLUSTRATED FOLDER 
GEO. SCHERR CO., Inc. 


COMPLETE LINE .OF PRECISION INSTRUMENTS 
200-TE LAPAVETTE STREET WEW YORK 12, W. 
USE READER SERVICE CARD; INDICATE A-3-296-3 


Y. 


The Tool Engineer 
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100% COMPLETE LINE... EVERY TOOL 100% INSPECTED... AND YOU GET 


100% SERVICE FROM YOUR BUTTERFIELD DISTRIBUTOR 


Butterfield also offers a complete line of taps, dies, drills, reamers, cutters, end mills and hobs. There are Butterfield warehouses in Chicago, Cleve- 
land, Detroit, Fort Worth, Los Angeles, New York, San Francisco. BUTTERFIELD DIVISION ¢ Union Twist Drill Company ¢ Derby Line, Vermont. 
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Guarantee TOP Performance and Maximum Life! 


THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


Benefits To You 


CASE CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 
HARDENED 


jlete protection against damage from ham- 


ner blows, wrench-dropping, mishandling, 
CHROME PLATE ropping, mishandling 


imilar occurrences. Available from 


PISTON RODS Miller at no extra cost. 


The HARD CHROME PLATING over 


scratch-damage and rust. Available from 
Miller at no extra cost. 


case-hardened rods protects against 


Benefits T 
On oll Aly and “TEFLON” “TEFLON” 
Hydraulic Cylinders 


Hydraulic Piston Rod Seals withstand tem 
peratures from—LOO°F. to plus 500°F. They 


are mpervious to practicall all kne ’ 
cial, and standard hydraulic fluid ‘ 
extra cost. 
HYDRAULIC 


ROD SEALS 
Hydraulic Cy 


Benefits To You 
Highest quality Black Ferric Oxide Finish 


provides rust protection in air cylinder op- 
RUST ‘ eration and on all cylinders during ship- 
en T T ping ind installation 


Cylinder heads, caps, mountings, pistons, 
SURF CES followers, tie rods, and the unplated por- 


tions of the piston rods have this finish 


and at no extra cost on all Miller cylinders. 
On oll Alr ( This 


service 


finish not recommended for water 


equire- 
To ( De pt li nder 
1 4 fu ture we the abov e 


lease 


NOTE: On all Miller Hydraulic Piston Seals: Leather 
ty features: 


to route 


“On all oO 
me 


li Cup Seals are standard, Piston Ring Seals are op- 
qua ity 


tional at no. extra cost and ‘‘Teflon’’ Cup Seals are 
signed 
ing this 
Addition® ‘yitle 


request: 


available af extra cost 


Member of the National Fluid Power Association 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND YOUNGSTOWN DAYTON TOLEDO CINCINNATI COLUMBUS 
PITTSBURGH © PHILADELPHIA © BOSTON © HARTFORD © NEW YORK city 
BUFFALO © ROCHESTER © MINNEAPOLIS © GRAND RAPIDS © DETROIT © FLINT 
FORT WAYNE © SOUTH BEND © INDIANAPOLIS © MILWAUKEE © LOUISVILLE 
KANSAS CITY © SEATTLE © LOS ANGELES © SAN FRANCISCO © BALTIMORE 
DENVER ST. LOUIS MOLINE © CHICAGO HOUSTON ¢ ATLANTA 
TORONTO, CANADA ond OTHER AREAS 
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On all Air and Aa | 
‘TEFLON’ WIPER m 
| 
You may the 
his entire page f° 
MILLER FLUID POWER con 
( 2010 N. Hawthorne Ave., Melrose Park, Ill. 
Xo 


Using automatic shuttle and automatic index, a standard 
ceLesial universal horizontal machine broaches a line of huge 
gears, spur and semi-finished helical in two passes per tooth 
(two sizes and types of the gears are shown in these photos). 
Length of cut is 4'/% inches. The machine is a 15-ton, 90-inch 
stroke, described in our Bulletin HAS-52. Ask us for a copy. 


Broaching Grader Gear Cuts 
All-day Job to Hour and Half 


When roadbuilding equipment producers want higher 
output at lower cost, they turn to COMMBIAL. Your parts are 
probably unlike this big steering gear—one of three types 
and sizes turned out on the same machine. We can't 
promise the same savings, but you might get even more. In 
case after case, COMM@BIAL unified broaching offers the 
lowest cost per piece produced. Are you getting BROACH- 
ING NEWS regularly? If not, drop us a line. 


BROACH & 7~/ MACHINE CO. 
% 
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COLONIAL Multi-Stations 
Now Integrate Broaching 
with Other Operations 


COLOBIALS new multi-station machines now make 
possible complete integration of broaching with drill- 
ing, chamfering, reaming, etc., for reduced handling, 
high output, accuracy and low cost. All basic machine 
components for the various operations are standard 
and combined to most effectively meet the needs of 
avtomative, aircraft and other industrial parts 
producers in machining current designs. _ 


\- 


BROACH & 


MACHINE CO. 
» LS » 
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This cesestas 6-station machine performs 14 operations on each 
of two pawls in a cycle time of 18 seconds, including loading. 
Operational sequence is: drill four holes to half depth; drill 
through; chamfer all holes both sides; ream; broach four different 
surfaces in one pass. Index alignment is to within 0.0005 inches. 
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DRILLED 


HARDENED 
MACHINED 
PRECISION 
GROUND 
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Standardized Die Sections manufactured by Series AA, BB & CC die sections are not 
R-B eliminate all of your machining, drilling, hardened, have wider lands and are of the same 
hardening and grinding. For, these die sections general construction as series A, B & C. These 
are entirely prefabricated and ready for mount- extra wide lands permit contouring before harden- 
ing on your die shoes .. . they will substantially ing. Die sections in both series are available in 
reduce your die building time. various lengths and heights. 

TOOL STANDARDIZATION is the ba for savina 
Series A, B & C die sections have cutting edges production time. With R-B you get the accepted 
of tool steel which are hardened and precision standard of the sheet metal industr indard 
ground. Bases are of mild steel to permit drilling design features that save in engineering, di 
of dowel pin holes. construction and operation 


Use R-B Engineering Service for Your Piercing Problems 


oll 


DEPT. 8° + «26490 CAPITOL AVENUE 39, MICHIGAN 


FOR FURTHER 


INFORMATION, USE READER SERVICE CARD; INDICATE A-3-301 B01 
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FOOTBL 


for radial drilling and tapping 


be 


reaming. With its unique Bracket Type construction the 
spindle can be swung quickly from hole to hole. Six Quick 
Speed Changes are instantly available and the Hammond 
Tapping Reverse is very fast and convenient to operate. 


THE 


MAC H I N E_  T 


302 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-302 The Tool Engineer 


Hammond Radial Drilling and Tapping Machines may 
spotted in the production line for drilling, tapping or 


FOOTE-BURT COMPANY : Cleveland 8, Ohio + Detroit Office: General Motors Building 


in 
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THIS IS RIDICULOUS... 


OFFICES IN PRINCIPAL INDUSTRIAL CENTERS 


No one but a photographer ever saw a die set as shiny-bright as this one. If it’s 
not being worked on in the tool room, usually it’s buried away in a punch press, 
covered with oil and dirt, banging out piece after piece day after day. 


And each one of those pieces is just like the others within a few thousandths of an 
inch. That's precision, the secret behind the success of mass production. 


That's the reason for the die set's existence—to aid in maintaining precision just 
as long as possible. To do that, it has to be precision built. 


Factory-assembled and factory-inspected, Detroit die sets meet the most important 
requirement of a die set, precision, in their parallelism, squareness and finish. High- 
quality materials plus more than ample size maintain that precision. 


Over 2000 standard, stock die sets are detailed in Detroit Die Set’s new catalog. 
Details on specials and accessories, too. Ask for it on company letterhead, or call 
your local representative. 


2895 WEST GRAND BOULEVARD © DETROIT 2. mi 
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MULTI-FLEX 


A Versatile Line of 
Boots, Connectors, Bellows, 
Tubes, Air Ducts 


If the equipment you make requires 
¢ accordion protective boots 
¢ connectors to take bends or movements in 
compression or extension 
a ¢ bellows to move air or be actuated by air 
e extremely flexible tubing that will not kink 
you ll do well to investigate U.S. Multi-Flex.” 
Made circumferentially corrugated without 
molds or other tooling, in inside diameters 
‘ 


ranging from \” to 48”, and engineered to 


your particular requirements, these products 


may furnish the answer to difficult-to-solve 


application problems Multi-Flex laced boots keep dirt and grit out of 
y I hydraulic rams. They are laced for easy installation 
Get U.S. Multi-Flex, plus expert engineer- without dismantling press. 
ing service, at any of the 28 “U.S.” District 
Sales Offices, at selected distributors, or by 
writing us at Rockefeller Center, New York 20, 


N. Y. In Canada, Dominion Rubber Co., Ltd. 


| 
Multi-Flex conductive tube—extra-flexible and light- 
weight—in use on anesthesia equipment. 


Multi-Flex boots giving constant protection to the Multi-Flex connectors on vacuum filter, taking care 
shaft on this brake drum lathe. of axial movement and misalignment, 


Mechanical Goods Division 


United States Rubber 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-304 The Tool Engineer 
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McKay's Press Feed or Cut-Up 
Line has rapidly gained accept- 


ance wherever mass production of 


om metal stampings is part of the 
manufacturing function. .. . From coil 
handling to automatic press feeding this 
GI « line is the most successful yet developed. It 
uncoils, cleans, conditions and precisely 


PRESS FEED LINE 


McKay engineers will show you one of these mod- 


ern lines in operation at your earliest convenience. ‘ 


THE McKAY MACHINE COMPANY 


Youngstown, Ohio 


SETTING THE STANDARDS OF QUALITY METAL 
WORKING MACHINES FOR TWO GENERATIONS 
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THREE NEW DEVELOPMENTS 
Increase Production 


2-at-a-time processing 


300 HP Natco greatly increases production. by 


Bearing caps—240 sets per hour—six times the production rate of the ma- 
chine replaced! This new Natco processes two complete sets at once. It loads 
surface-broached castings automatically, performs 80 machining operations, 
places matched sets of finished bearing caps on the assembly conveyor. 
In addition to broaehing and sawing, this 300 HP, 27-station Natco, drills, 


reams taps, turns, mills, probes and faces. 
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help this Natco = 


Siation- 


Partners in Production 


Whatever your high production problem, our engineers will work closely 
with your people to develop exactly the method and the machine to do 
your job best. Besides special way-type, index and transfer machines, 
Natco also builds multiple drilling, boring, facing and tapping machines. 
Call your nearest Natco office in Chicago, Detroit, Buffalo, New York, 
Boston, Philadelphia, Cleveland and Los Angeles. Distributors in other cities. 


NATIONAL AUTOMATIC TOOL 
COMPANY, INC. Richmond, Ind. 


Ask for information about the PAY D 
(Pay-As- You-Depreciate) Finance Plan 


| 
New Rigid Saw Station 
| 
Fully automatic broaching station elimi- 
nates need for withdrawing broaching 
fools. after cut. Broaching tools are 
|} pulled completely through hole, remov- 
wey: 


COVEL NO. 10 
SURFACE GRINDER 
Power or Hand Feed 


Work Capacity—6” 1 18” « 15” 

Grinding Wheel—7" 01%" 

————— This Covel machine offers a big 

> value at a low price. Gives you 

these big machine performance 

features 

@ Flevating, traverse feed, and 
table feed hand wheels grouped 
at convenient waist level pos 

@ Hard chrome table ways 

@ Smooth tim ng belt table drive 

@ Precision hardened and ground 
vertical and traverse feed 


screws 


@ Extra engineered weight 


Write for Bulletin TE 27-10 


Covel offers the widest choice in Sur- 
face Grinders up to 14” «x 24”. Cut- 
ter and Tool Grinders. Drill Grinders 


Optical Comparators 


COMBINATION CUTS 
GRINDING and INSPECTION COSTS! 


COVEL NO. 14 
OPTICAL 
COMPARATOR 


Only $985.00 


For fast, accurate 

optical inspection 

Add modern, efficient optical 
gaging and inspection at a price 
you can afford. OQutmodes me 
chanical checking methods, pre 
vents costly errors, saves time 
and money. The Covel Optical 
Comparator is easy to use. Grind 
ing machine operator can be 
quickly trained to check his own 
work right on the job. Large 
14” diameter screen is easy to 
read in fully lighted room. Hori 
zontal stage travel 6”. Rugged 
precision construction through 
out. 


Write for Bulletin TE 27-14 


3 L PRECISION GRINDERS 


Benton Harbor, Michigan 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-308-1 


FORM ana PUNCH SHAPER 


ECONOMICAL PUNCHES 
with CURVED NECKS 
finished completely IN 
ONE CHUCKING 


sample 
with the punches 


JEMCO 
M-150 


punch shaper ¢ 


re. 1.5 hes. 
* finish job in 1.5 hes. 
one chucking 
. 2 bes. 
30 power built-in 1.5 hes. 


microscope for 
high precision — JL 
4 hrs. 3.5 hes. 


close tolerances 


EXCLUSIVE TERRITORIES OPEN 
write for complete information to... 
4 Jersey manufacturing co. 


401-E LIVINGSTON ST.* ELIZABETH, N. J. 
USE READER SERVICE CARD, INDICATE A-3-308-2 . 


presenting...the NEW NEW 


MORE COMPACT 
© MORE VERSATILE 
LONGER 


328 Midland Avenue « Detroit 3, 
USE READER SERVICE CARD: INDICATE A-3-308-3 


Camp-Omstic 


AIR OPERATED 


The Tool Engineer 
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Pounds with Normal Air 
Line Pressure of 90 Pounds. 
Weight 4 Ibs. 4 oz. 
Models 810-U and 810-5 
308 


facter 


FROM YOUR LOCAL 
INDUSTRIAL DISTRIBUTOR’S STOCK 
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ACME 
Dowel Pins 


@ Standard PINS available in lengths from *.” to 
6”— 1," to 1” in diameter. Specials, including pins 
of stainless steel, quoted on request 


@ Precision pins, hardened and ground to .0002” or 
.0O1” over nominal diameter—also available: 
.002”, .003”, .004” and .005” oversize— 
all diameters .0001” 


@ Acme Pins are case hardened to 60-62 Rockwell 
“C” scale and a core hardness of 36-38 


@ Acme Pins will break before bending or 
mushrooming 


Write for information and prices on standard and 
oversize dowel pins 


208 N. Laflin Street * Chicago 7, Illinois © MOnroe 6-4122 


March 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-309 
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Right: Model PDS-41/, 
Power Driven Straightener 
(portable type) for material 
up to 41,” wide, thick. 
Equipped with '/, HP variable 
speed drive motor. Also made 
in other sizes. 


Left: Model PDS-940 U. S. Com- 
bination Coil Cradie and Power 
Driven Straightener (portable 
type) for material up to 9” 
wide, /,” thick, coils with OD 


R E S S Pad up to 40”. Includes 2 HP vari- 
ce | Gan able speed drive motor. Also 
RO OM made in other sizes. 
Don't allow inefficient operations to devour your profit margin. 


U.S. Automatic Press Room Equipment is designed and built 


to help you effect savings in the production of stampings. 
CO STS The use of coil stock in your punch press operations should 
result in very definite savings, and these savings can only be 


completely assured by using automatic equipment in conjunc- 
tion with your presses. The illustrations show just a few of the 
many different units included in the U.S. line for the efficient 
feeding, straightening and holding of coil stock. 


Investigate te see if you are effecting all the cost reductions 
possible. Ask for a copy of Bulletin 80-T. 


U.S. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 


s. propucts 


Slide Feeds 

Roll Feeds 

Stock Straighteners 
Stock Reels 

Stock. Oilers 

Coil Cradles 

Wire Straighteners 
Die Sets 
Multi-Slides ® 
Multi-Millers ® 


Above: Model SF-12 U. S. Me- 
chanically Driven Slide Feed 
with Plain Straightener for 
material up to 41/,"” wide. 
Shown mounted on a Minster 
B1-32 High Speed Gop Press. 


Left: Model SF-24-24 U.S. Me- 
chanically Driven Slide Feed 
with Plain Straightener for 
material up te 24” wide. 
Shown mounted on a Straight 
Side Press. 
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...and in tapos 

and in gages 

CARD is ACES 
with OPERATORS 


‘Card taps and gages are action-mated to the job,” are the words actual operators use 
to describe why they are precise and accurate. Tool after tool . . . shipment after shipment 
... the Card Product is exactly what the operator expected it to be. S. W. CARD DIVISION, 
Mansfield, Mass. Card Warehouses: Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, 
New York, San Francisco. 


DIVISION OF UNION TWIST DRILL COMPANY 


— Serving you through fine distributors from Coast to Coast 
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CENTERING CRITICAL 


FOR TRACER AND 
AUTOMATIC LATHE 
PRODUCTION 


Pee The above sketch graphically high- 

ws lights the centering “musts” for work 

| f to be automatically machined between 
centers. 


Model CS Lo-swing Automatic Drill- 
ing and Centering Machine has the 
inbuilt features to provide all these 
requisites. It is designed for accurate 
centering On a continuous, high pro- 
duction basis, yet can be quickly and 
easily “changed-over” for short run 
jobs. Its 100% mechanical system pro- 
vides positive, independent control of 
rapid traverse movements and drilling 
feeds. It has a fully automatic cycle and 
can be completely automated in a pro- 
duction line. 

R Write for your copy of Bulletin CS-54 
r% which tells the whole story. 


ACCESS TO SPEED 
CHANGE GEARS AND 
SPINDLE FELD CAM 


ACCESS TO UNIVERSAL mae | 
RAPID TRAVERSE 
CONTROL CAM AND 
FEED CHANGE GEARS 


wo 


move. CS auTOMATIC CENTERING MACHINE 


ail 
| 


PERFECT ALINEMENT OF CENTERS 
IN RELATION TO EACH OTHER 


~ POSITIVE STOP 


CENTER HOLE SIZE OF CORRECT 
————" DIAMETER TO LIMIT COMPRESSIVE 
STRESS TO 25,000 PSI 


CENTER HOLE OF CORRECT 
INCLUDED. ANGLE WITH 
SMOOTH FINISH 


THIS IS WHAT MODEL CS WILL DO TO CUT 
COSTS ON TRACER AND 
AUTOMATIC LATHE PRODUCTION 


@ provide positive control of center depth to + .001" 


. 7 locate work piece to assure correct center depth 
at both en 

@ guarantee correct angle and perfect alinement of center holes. 
@ produce a smooth, cleanly-finished center hole capable of 
positive contact with the surface of the center. This is accom- 
plished by a unique design of the feed cam which withdraws 
the center drill near the end of the feed stroke to clear chips 


... and then feeds a few thousandths at reduced rate for a 
final finish cut. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


CENTER DRILLS HELD 
IN ADJUSTABLE CHUCKS 
MACHINE CYCLE 
STARTING LEVER 
AIR OPERATED 
EQUALIZING VISES 


ADJUSTABLE 
TERING HEAD 


AND PINION 
FOR POSITIONING 
CENTERING HEAD 


FOOT VALVE FOR 
OPERATING VISES 


- 
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= 


CE... 


TO BE SURE OF YOUR 


IT’S 


QUALITY 
iS 
<= 
a 
= 
6) 
7, 
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Write for Catalog No. 150 


NICETOWN PHILADELPHIA PENNSYLVANIA 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3.313 
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See how 


much MORE 


you get with... 


AUSING 


13-15-17" GEARED-HEAD PRECISION LATHES 


Hardened Bed Ways 


BIG CAPACITY- 
Swing for the gap bed models is 28” for 
the 17”; 24” for the i" and 18” for the 13”. Be- 
tween centers capacities: 78” for the 17” lathe; 30” 
and 48” for the 15”; wee 24” and 36” for the 13”. 
Geared-head drive powered by multiple V-belts. 


-larger spindle capacities (see chart 


below) 


capacity | | | 13” 

THRU-HOLE | | We" 
NOSE TAPER 
KEY DRIVE L-0 


HEAVY-DUTY CONSTRUCTION — Massive semi-stee]l 
beds with elliptical cross ribbing. Induction hard- 
ened, precision-ground V and flat bed ways. Geared- 
head and quick-change box run in bath of oil, all 
vears shaved and hardened. Power feeds taken from 
feed rod, lead screw used only for screw 
Note 


and of carriage 


separate 
cutting heavy-duty construction of tailstock, 


assembly with double-walled apron. 


3-114 . PITCHER $T. 


314 FOR FURTHER INFORMATION, USE READE 


PRECISION PERFORMANCE — built to American tool- 
Have GAMET 
. with oil flow 
. most advanced and accurate bear- 


room lathe standards of accuracy. 
MICRON tapered roller bearings . . 
lubrication . . 


ings known to industry. 


PROMPT DELIVERIES — through your authorized 


CLAUSING-COLCHESTER dealer. 


OUTSTANDING QUALITY and VALUE — Clausing- 
Colchester lathes are acknowledged the world over 
and the 


to be the finest value most accurate in 


their class! 
PRICES — 13” cabinet base models, including motor 
and controls, start at $1952; 15” cabinet base, ill 

ustrated, at $2744; 17” model at $4345. 
and 6 gap bed models available, 


5 straight bed 
with choice of one 


or two speed motors. 


WRITE FOR ILLUSTRATED LITERATURE 


CLAUSING DIVISION 
ATLAS PRESS COMPANY 


KALAMAZOO, MICHIGAN 
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“TRUKUT completely 
eliminated 
gum and scum...” 


A large manufacturer of mold bases had a problem with grinding 
coolants, The grinding oil mist was causing a heavy gummy scum 
to form on the machines and floors. 


Sinclair Representative J. H. Schindler was called in to help solve 
the problem. Mr. Schindler reports: “I knew from actual experience 
that Sinclair TRUKUT EP Soluble Oil, Grade C, would give good 
wheel life and fine finishes without gum or scum. I submitted a 5-gallon 
sample for test. After changing to Sinclair's grinding coolant, 

the gum and scum were ‘completely eliminated. 


“Within a month, this plant swung over to TRUKUT in all grinders, 
as well as milling machines.” 


If vou have a problem with grinding or cutting coolants, it will pay 
you to look into the advantages of Sinclair TRUKUT EP Soluble Oils. 
Contact your local Sinclair Representative, or write to Sinclair 
Refining Company, Technical Service Division, 600 Fifth Avenue, 
New York 20, N. Y. There's no obligation, 


CUTTING OILS and COOLANTS 
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Standard Unsraxo miniature socket head cap screws are available in 
sizes # O, #1, # 2 and # 3, inheat treated alloy steel or stainless steel, at your 
authorized industrial distributor's. Standard lengths range from Ye to V2 in. 


HEAT-TREATED 
ALLOY STEEL 


Class 3 Fit Standard 


Recommended Installation 
Diameter Threads per Inch Torque in Inch- Pounds Weight per 1000 
NC NF Length NC NF in Pounds 


.060 Ve 
Ve 


Ye 
Vo 
Vo 
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Tiny close-tolerance 
Unbrako screws available 
in standard sizes 


New economies in the design of space- 
saving miniature equipment are pos- 
sible with these UNBRAKO miniature 
socket head cap screws. Manufactured 
to timepiece precision, available local- 
ly, they save the costly necessity of de- 
signing special screws to fasten tiny 
parts in compact units. They’re ideal 
for use in typewriters, calculators and 
computers, servomechanisms, elec- 
tric and electronic equipment—and in 
countless other small, intricate devices 
where maximum reduction in bulk 
and weight is required with no sacri- 
fice in strength of individual com- 
ponents or assemblies. 

Fingers grip the knurled heads on 
these tiny screws positively for easy 
handling and fast assembly. Uniform 
hex sockets assure maximum wrench- 
ing torque. Controlled fillets under 
the heads prevent shearing of the 
heads. Threads are fully formed for 
maximum strength and exact fit. Ex- 
tremely accurate head diameters per- 
mit their use in countersunk holes, 
saving weight by reducing the length 
of the screw required and making 
flush designs possible. 

These standard UNBRAKO miniature 
screws are available at your author- 
ized industrial distributor’s. See him 
today. Or write us for Bulletin 2055 
and samples. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL 
Co., Jenkintown 37, Pa. 


Standard Screws are threaded 
to the head. Special materials, 
lengths, and threaded lengths 
are available. One “High-Titan” 
Unerako hex key is included with 
each package of 100 screws. 


SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 
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ROCKWELL-BUILT 


The new Delta 15” combines the rugged- 
ness, power and precision of much heavier 
machines with unmatched power tool ver- 
satility. Here’s how it can save you money 
on a wide range of jobs: 

DOES MORE WORK MORE ACCURATELY —Only 
Delta offers a selection of six spindle adaptors for 
all production drilling operations—eliminates the 
need for costly single-purpose machines on many 
jobs. And each adaptor is mounted on a ground 
taper for complete accuracy, features a threaded 
collar for positive locking. 


BIG MACHINE RUGGEDNESS—Delta’s unmatched 
power tool know-how gives you extra rugged design 
and construction massive one-piece head, big 2” 


dia. quill, oversized heavy duty ball bearings that 
Send coupon for all the facts! | 

another product by 


ROCKWELL | 


1957 


...replaces expensive 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


special tooling 


adds up to years of dependable, low cost operation 
even under heaviest everyday work loads. 


EASY, CONVENIENT OPERATION —Exclusive “uni- 
versal” hand feed combines the best features of pilot 
wheel and single lever feeds for adjustable leverage, 
freedom from striking table or fixtures, almost in- 
finite choice of feed lever positions. 


Counterbalanced belt guard completely encloses belt 
and pulleys, swings up for fast, safe speed changes. 
You get these and many more time and work- 
saving advantages found in no other 15” drill press! 


SEE THE ENTIRE DELTA DRILL PRESS LINE—Get all 
the facts about the new Delta 15” and other new 
and improved Delta Drill Presses. Compare then 
make up your own mind! Your Delta Dealer is 
listed under ““TOOLS” in the Yellow Pages of your 
phone book. 


620C N. Lexington Ave., Pittsburgh 8, Pa. 


| | Please send catalog on entire Delta Drill Press line. 
| | Please send booklet; Delta Power Tools Teamed with Machine 
Tools. 


Please send names of my nearest Delta Dealers. 


Nome Title 


Company 
Address 


City County State 


INDICATE A-3-317 


: 
hE a 
One & 
Delta Power Tool Div., Rockwell Manufacturing Co. eg 
| 
eo eee 
| gs 
March 317 


WITH KOLB OPTICAL JIG BORER 


YOU CAN POSITION A WORKPIECE 
TO WITHIN .0O005’ IN A FEW SECONDS 


Positioning a workpiece on the 
Kolb jig borer is fast and accurate. 
It’s fast because of rapid traverse 
with adjustable stops—it’s accurate 
because the optical system is made 
by Leitz, one of Germany’s finest 
optical manufacturers. Repeatabil- 
ity of the coordinates is guaranteed. 
By eliminating costly jigs, short 
run jobs can be handled more 


profitably. 


® Shock and distortion-free 
electro-hydraulic clamping 
does not impair accuracy. Therefore, 
reading accuracy equals positioning accuracy. 


Signal lights indicate if head and table are clamped or unclamped. 


® Convenient pushbutton control—preselection of 18 feeds and 36 speeds. 


® An excellent machine for drilling, boring, reaming, tapping and milling as well as 


precision measuring. 


® Optical system has a magnification of 1:100—five inches on the focusing screen is 


equivalent to a movement of 0.05 inches along the coordinate. 


@ Working surface of table 69x39”, clearance between columns 73’, maximum 


distance between spindle and table 40”. 


Write for more information. 


——— nationwide sales and service of precision machine tools 
i —from bench lathes to boring mills. 
| COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK I7, N.Y. 
IN CANADA—COSA CORPORATION OF CANADA LTD., 1160 Lakeshore Road, Long Branch, Toroate 14, Ontario 
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No other toolholder for “throw-away” in- 
serts gives you as many extras-for-efliciency 


as DEX-A-TOOL by Adamas! 


Talk about fast and easy to work with — 
DEX-A-TOOL’s got them all beat for quick 
interchangeability, rapid indexing and fast, 
accurate chipbreaker location after index- 
ing! And versatile? DEX-A-TOOL accom- 
modates both “thin” (1/8”) cutting tips 
with 1/32” nose radius or “thick” (3/16” ) 


carbide inserts with 3/64” nose radius! 


DEX-A-TOOL’s 7 styles and 56 sizes cover 
the full range of machining conditions! 
DEX-A-TOOL’s precision engineering and 
many plus features add up to real trou- 
ble-free machining! Plan today to test 


DEX-A-TOOL on your own machines. 


There’s so much to tell you about 
DEX-A-TOOL, we've put all the 
time and money saving facts in a 
special brochure. Send for your 


copy now! Address Dept. 233. 


FEATURES 


Adjustable 
chipbreaker 


Combination chipbreaker clamp 
is easily adjustible for lightest 
to heaviest cuts . . . eliminates 
the need for a separate chip- 
breaker for varying feeds. 


Holds both “thick 
thin’ 


“Thick” and “thin” anvils ac- 


and inserts 


commodate 4” or inserts 


of either carbide or Ceralox 
(Adamas ceramic cutting tool 
material). 


| 


invertible anvil 


« feature doubles life 
over other anvils . . . gives 
up to 8 times the life over 
anvils which are not indexable 
and twice the life over anvils 
which are not invertible .. . 
copper plated, hardened tool 
steel or carbide. 


Chipbreaker 
sefscrew 


Provides fast, precision reloca- 
tlon of chipbreaker. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-319 


AAMAS 


CARBIDE CORPORATION 
KENILWORTH, N. J. 
PRODUCERS OF TUNGSTEN CARBIDE TOOLS, TOOL 
TIPS, DIES, WEAR PARTS, DEX-A-TOOL AND 
CERALOX. 
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Makes drill press 
COMPLETE MACHINE TOOL 


UNIVERSAL JOINT ADJUSTABLE 
TAPPING & DRILLING HEAD 


Here's another hi-speed pro- 
duction tool from Errington. 
This dependable tool is ad- 
justable to any pattern of AMF Float-Lock Instant-Change Vise 
holes . . . is ayailable with 4 Positive anchoring . 


ab .. “Floats” and “Locks” in any 
or 6 spindles. Positive clutch 


i position. Thumb-operated release ring permits instant 
drive and reverse. Head made change of jaw opening. Bosses on 2” centers provided 
of the best grade sand Cast on ratchet jaw for jig plates. Two models... 9” and 
Aluminum with hardenedand 12” capacities. Special safety vise for band-saw also 
ground gears and spindles available. 


(made in one piece). Full Send for complete 
grooved ball thrust bearings literature now ree een 
at all thrust points and Oifite 
bronze radial bearings. Re- Pins ee 

member to do more... better 
«+ faster... rely on Erring- 


ton Hi-Speed Production AMF TOOL DIVISION 
Tools AMERICAN MACHINE & FOUNDRY COMPANY 
° 224-A Glenwood Avenue, Bloomfield, New Jersey 


quick drill jig centers long rounds 


#0—0" to 4%” Tap Capacity 
Min. centers 11/16" 
Max. Pattern 5%” 
on blr ama Solve quality control problems with the King Portable Brinell 
Max. Pattern 8” Hardness Tester. Take faster, more accurate hardness read- 
ings on heavy, odd-shaped metal parts without elaborate 
fixturing or cutting samples. The King Portable uses a 3000 
kg. load on a 10 mm. ball with automatic relief. Intermediate 
loads as desired. This precision, instrument saves handling 
and set-up time, and is so versatile, it soon pays for itself 
many times over. Weighs less than 30 pounds and makes 


Send For Complete Information guaranteed accurate tests anywhere. 


For on testing machines 
ERRINGTON Mechanical Laboratory. Inc. or adaptations made to your special requirements, write 
‘Extoblished 1091 KING TESTER CORPORATION 


Moin Office ond Plont’ STATEN ISLAND 4, NEW YORK Dept. T, 440 North 13th St., Philadelphia 23, Pa. 
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THREE OPERATIONS 

FROM TWO DIRECTIONS ON 

THIS FORGED STEEL HINGE 
-++620 PARTS PER HOUR GROSS 


.250 Drill 
C'sink 
Top 
/ 2 Holes 


332 Drill 


C'sink 
Y%-24 Top 
3 Holes 
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Two hinges drilled, 
countersunk 
and tapped every 
11% seconds 

automatically on a 


KINGSBURY 


The print shows the angle at which the fixtures hold the 
work. This angle allows room for four vertical units (three 
visible in the photo). Each fixture holds two parts. The 
four vertical units drill half depth, drill through, counter- 
sink and tap three holes in each part. T'wo-step drilling 
shortens the time cycle and increases the production rate. 
Four angular units (only three visible in photo) perform 
similar Operations on the two holes. The operator unloads 
a finished part, loads a rough one and pushes a button to 
index the table. After the table indexes, all units operate 
automatically. 

All Kingsbury machines are completely tooled and ready to pro- 
duce. We run test samples and ship them to you for your approval before we 
ship the machine. For high production drilling and tapping, a Kingsbury is the 


best machine you can buy. May we talk to you about your jobs? 
Kingsbury Mechine Tool Corporation, Keene, N. H. 


INDEXING AUTOMATICS 
for high production drilling 
and tapping 
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Cold-heading \4" 1008 
stee! rivets, TALIDE dies 
produced 11,200,000 pieces, 


le 
cuts molding cost 


71/46 to If... 


® Simonds Abrasive Company, a leading 
producer of abrasive wheels, called in a 
Talide Die Engineer to help reduce excessive 
die costs. The highly abrasive action experi- 
enced in molding the wheels to shape cut 
service life of hardened steel dies to 3000 
wheels. A Talide carbide die having 6” LD. 
was designed and, due to its super hard and 
dense structure, approximately 25 times the 
number of wheels were pressed! $4,708.80 
worth of steel dies would have been required 
to equal the production of this one $690.00 
Talide die. Metal Carbides Corporation, 6001 
Southern Boulevard, Youngstown 12, Ohio. 


Send for Catalog 56-G 
or ask for Talide Die 


Engineer to call 


DEEP DRAW DIES 


25.680.000 outlet boxes 
drawn with TALIDE—Stee! 
dies average 700,000 


0 POWDERED METALLURGY DIES 


Compacting abrasive 
chemical powders ALIDE Pill 


dies last 4 months, steel dies 


Wy wore out in 6 hours 


ether carbide dies only 3,500,000 
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What every designer should know about 


INTERNAL GEARS and GEARING 


The internal gear, although it has certain limi 
tations, has a number of advantages over the 
external gear, especially from the standpoint of 
compactness of design and more efficient tooth 
action. Most of the so-talled limitations can be 
readily overcome by a proper understanding of 
the conditions to be met. 

These advantages and limitations are explained 
in “The Internal Gear’, a complete treatise on 
Internal Gear Design, This booklet contains in 
formation on the design and cutting of internal 


THE 
PRECISION 
LINE 


gears, clutches and splines, the analysis of gear 
tooth action and the calculation of gear tooth 
strength. Just write to any Fellows office for 
your copy. 


Internal gears, as well as an almost unlimited 
variety of other internal contours, can be pro 
duced at low cost on Fellows Gear Shapers. In 
many cases the same Gear Shaper cutter can be 
used to cut both the internal gear and its mating 
pinion. Production is as simple as the production 
of external gears. 
THE FELLOWS GEAR SHAPER COMPANY 
7% River Street, Springfield, Vermont 
Branch Offices 
104% North Woodward Ave., Royal Oak, Mich 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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“PINES-WAY” 
RAMES 


AUTOMOBILE 


Production Bending Methods Simplify 
Fabricating Problems, Cut Assembly Costs 


@ The unusual versatility of Pines Bending Machine 
methods is again demonstrated by the successful production line 
application shown above in a large automobile manufacturer's 
frame plant. Proven by more than 18 months of operation, a 
battery of 28 special Pines Benders are now forming .090 tapered 
welded steel tube frame members at a rate of 120 bends per hour. 
These machines and ingenious tooling, designed and built by 
Pines, form a total of seven bends in each side rail member and 
produce more accurate parts than ever before possible. The end 
result is a stronger, more accurate chassis that is much easier to 
assemble to the car body. 


Typifies Progress in Cold Bending Techniques 


This revolutionary new manufacturing method is the result of 
long months of cooperative efforts between Pines and automotive 
engineers. It is typical of the consistant progress being made in 
profitable application of cold bending in the manufacture of a wide 
variety of metal products. It may also pay you to investigate the 
design possibilities and the production advantages of cold bending 
the “Pines-way.” At your first opportunity call in our Sales Engi- 
neers for free survey. 


Wrile FOR MORE DATA 
W you would like case study date 


A Close-up view of machine used to produce 4th 
bend in long side rail member. Five different bends 
are made in this piece, each in sequence on seperate 
machines. Accuracy is held within .030” to .045” 
at seven check points. Spring-back is easily controlled 
by simple stop settings — an importent facter thet 
cuts tool costs. 


Cylinder — 


Wedge in expanded position 


A View of a flexible articulate mandrel used fer 
making a bend at a right angle to, and within, a 
previously bent section. Mandre! is avtomatically 
inserted and expanded. insures smooth, neat bends. 


‘1 Pa NY S ensineeains co. ine. 


on production bending, write to- 
day for free copies of Pines News. 


PRODUCTION BENDING 


Specialists in Tube Fabricating Machinery) 693 WALNUT + AURORA, ILLINOIS 


* DEBURRING CHAMFERING MACHINIR?: 
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designed for leadership! 


The superiority of Hannifin cylinders begins on the drawing 
board, where Hannifin designers have originated feature after 
feature not found in other air and hydraulic cylinders. But it 
doesn’t end there... 

Hannifin offers more kinds of cylinders, more sizes, more 


mounting styles. Each manufactured with such exacting con- 


Write for your copy of this new Hannifin Cylinder File 


Des Piaines, Illinois. 
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complete, easy-to-use, easy-to-order-from 
information on five lines of Hannifin cylinders. Hannifin Corporation, 519 South Wolf Road, 


trol of dimensions and finishes that it not only looks like a 
better cylinder—its performance proves it! 

As more and more discriminating specifiers and buyers are 
finding, the extra quality you get from Hannifin costs you no 
more, can usually be delivered sooner, 


Why not specify Hannifin by name when you buy? 


AIR AND HYDRAULIC 


HANNIFIN 


POWER CYLINDERS 
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Produced in a modern plant under 
ideal controlled conditions, with quick 
deliveries from stock os a special serv- 
ice to HEMCO customers. 


Try Them — Let Them Write Their Own 
Performance Ticket For You 


MUCH LONGER WEAR LIFE — so much more life you'll wonder 
how it can be possible. Put HEMCO-PROCESS GAGES to the test in 


your own applications, and this extra wear life will reveal itself in a most 
convincing demonstration. 


MUCH LOWER COST — so much less money to invest in your working gage 
needs, you'll count your savings in terms of thousands of dollars, — thanks to 
HEMCO-PROCESS GAGES low initial cost and their wear life. 


MUCH HIGHER GAGE QUALITY—a precision quality you can see and feel, 


THE ANSWER TO ALL THIS is found in the exclusive HEMCO 
PROCESS, — the only process that imparts a super hard Chrome 
surface unqualifiedly guaranteed not to chip or peel, no matter 
what type of gage. Case histories, covering all kinds of industrial 


and U.S. Procurement customer situations, prove the superior merit 


of HEMCO-PROCESS GAGES. 


Inquire about the 
COMPAROSCOPE — 
the versatile optical 
instrument for eval- 
vating surface 
finishes. 


All types and sires of 
standard working goges, as 
well as special types for 
even the most unusual ap- 
plications, engineered to 
customer specification. 


DISTRIBUTORS are invited to request 
information on available opportunities. 


H. E. MORSE CO. 


e HOLLAND, MICH. e (TWX Holland, Mich., +567) 
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go HEMCO-PROCESS GAGES 
Riis... —quality that stamps HEMCO-PROCESS GAGES the ultimate in their field. 
WEMCO 
SS j 


CAN YOUR PRESENT 
AUTOMATIC EQUIPMENT 
make this 
BEVEL CLUSTER GEAR 
complete FROM BAR STOCK 
in one operation 
READY FOR GEAR CUTTING? 


---if can be done on the 


TARE xX 


|B fenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 
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ONE BRISTOL MULTIPLE-SPLINE SOCKET SCREW holds sheave to hot air 
unit impeller shaft in Lovell laundry dryer. 


Runs lab tests...buys 
Bristol socket screws 


That, in brief, is the report we get on Bristol socket screws 
from Stephen E. Riley, Purchasing Agent, for the Love I] Manu- 
facturing Company, Erie, Pa., world’s largest manufacturer of 
clothes drying appliances for domestic use 

“Our laboratory made a series of comparison tests,” Mr. 
Riley said, “employing various types of screws to fasten the 
drum shaft to the sheave. It was discovered that only Bristol 
Multiple-Spline socket screws, properly applied, would not 
loosen, but would bind indefinitely 

“Our eng gineers determined to use the Bristol screw exclu- 
Sive ly 

And th: it’s not all. “The usage of two Bristol Multiple Spline 
socket screws . not only increased our drum shaft protection, 
but resulted in a 10% saving...” The reason, Mr. Riley ex- 
plained, was that the necessity for flatting the shaft of the 35- 
pound drying drum was eliminated, thus saving machining costs 

Ihis is typical of the experience of Bristol socket screw users 
~—with Bristol-originated Multiple-Spline or industry standard 
hex socket. They like the Multi- 
pl Spline ’s ability to take extra 
wrenching torque enabling 
them to resist shock and vibra 
tion. And they like the precision 
workmanship of both hex and 
Multiple-Spline 

Find out about Bristol socket 
screws today. Sold through lead- 
ing industrial distributors. a 629 


FASTENING SHEAVE TO SHAFT of 
35.pound drying drum with Bristol 
Multiple-Spline screw. 


Precision socket screw manufacturers since 1913 


Bristol's Hex Socket Screws Bristol s Multiple. 
«<> 1 Spline Socket 
Screws ! 
! 
Made in sizes as small as No 0 in Alloy Stee! and Stainle Stee! Cap Screw to 144" 


THE BRISTOL COMPANY. Socket Screw Divi 
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DAZOR 
FLOATING 


Fit the Lighting 
to Each User 
and Each Job 


Top-Mounted Reflector Side-Mounted 


Incandescent 
or 


Fluorescent 


People... jobs... 
lighting needs differ. 
Let each employee 
control light loca- 
tion with the Dazor Floating Arm. It stays put without 
locking. Choice of Incandescent using 60-watt bulb in 
top- or side-mounted reflector, air-cooled for safe 
handling; or 2-tube Fluorescent. Universal and Pedes- 
tal models with 24” or 34” arm extension. Call your 


Dazor distributor. Dazor Manufacturing Corp., 
St. Louts 10, Mo 
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ONCENTRIC 


the original, 
patented 


spring loaded 
live centers. 


AUTOMATIC 
THRUST 
ADJUSTMENT 
Spring loaded spindle 
maintains constant 
tail stock thrust. 


LONGER LIFE 
Needle bearing distrib- 
utes bearing stress over 
greater surface, thus 
holding close folerances 
for much longer time. 


FASTER SPEEDS 
Smaller turning radius 
gives much higher RPM rate 
than ordinary Bye centers. 


CONVENTIONAL 
| WE CENTER 


Pat No. 2,620,473 


CONCENTRIC TOOL CORP. 2486 Huntington Dr. San Marino, Calif. 


USE READER SERVICE CARD, INDICATE A-3-328-3 
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set this 


in 10: déconds 


get 
accurate 
surface plate 
inspections 


in Vc the time 


MICROMETER THIMBLE 
is graduated to .0001" 
and provides dimen- 
sions between 1" steps 
on measuring bar. Meas- 
uring ber can be ad- 
justed to enable the user 
to take readings up or 


i down relative to a cen- 
accurate to 00005” or ether retoronce 
throughout the range 


That's right! Just 10 seconds to set this NEW 18” 

PLA-CHEK GAGE .. . and you are ready to start 

your inspections. In hundreds of installations on Cadillac PLA-CHEK GAGES are 
innumerable jobs PLA-CHEK GAGES are daily proving available in a complete range 
their time-saving and money-saving advantages. Ex- of sizes: 6”, 12”, 18", 24”, 36”, 
tremely easy to operate—no auxiliary gage blocks ond 46° models. Precision-made 
are necessary this PLA-CHEK 18” model guarantees risers, increasing the range of 
accuracy to fifty millionths through its entire range. cach model, are alee eveliahle. 
The measuring bar is made of deep-frozen, strain-free 

alloy steel. Because it is of one-piece construction the 

steps cannot change or separate with age. Since it is 

not necessary to touch the measuring bar, body heat 

does not affect it. Return the coupon or write TODAY CADILLAC GAGE COMPANY 

for literature and complete details. 


Without obligation please rush complete information 
on the Cadillac PLA-CHEK Gage line to 


Name 
Company 
Address 


BOX 3806 DETROIT 5S, MICHIGAN 
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“Solvol prolongs cutting-tool life... increases production 
... reduces costs... and keeps production right at peak,” 
—that’s the report from Gardner-Denver Company, 
Quincy, Illinois, where Stuart’s Solvol is used as a multi 


purpose cutting oil to produce profit-boosting benefits 
ordinary “coolants” can't give. 


Solvol’s excellent combination of lubricating and cool- 
ing qualities has stepped up performance on 30 different 
machines used for milling, drilling, turning, and boring 
in this manufacturer's main plant at Quincy, Illinois. 
The four jobs illustrated are typical of the way Gardner- 
Denver engineers maintain machine and cutting-tool 


Boring operation on cast-iron compressor 
cylinders removes .019 in. stock. Feed is 3.5 in. 
per minute... production time, 7.69 minutes 


per piece. Solvol eliminates “edge build-up,” 


Stuart's Solvol liquid cutting compound controls the heat 
problem more effectively on practi ally all high speed 
metal-cutting operations. Fach ingredient of Solvol was 
chosen for specific qualities which prolong cutting-tool 
life... protect machines... maintain high standards of 
accuracy and finish...and assure greatest on-the-job 
economy. Solvol has high detergency plus superior emul 
sifying and rust-inhibiting qualities. Heavy-duty pure 
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LIQUID CUTTING COMPOUND 


Keeps Gardner-Denver Company’s difficult production jobs 


Prolongs tool life on this high-speed turning operation. Up to % in. of 
stock is removed from these cast steel cylinder cross-heads at speeds of 300 
sfpm. Standard 30-to-] Solvol and water absorbs heat rapidly and reduces 
friction for good utilization of power without excessive tool wear. 


SOLV OL helps you cross the heat barrier in metal-cutting 


efficiency, producing parts for compressors, pumps, rock 
drills, and other heavy equipment. 

They are typical, also, of the way Stuart’s Solvol is 
used in profitable plants everywhere for high-speed turn- 
ing, vertical surface broaching, round hole broaching, and 
similar heavy-duty jobs on which water-mix cutting oils 
are indicated. 

For Solvol lubricates as it cools, keeps tool wear down 
by providing a tough protective film of oil at the cutting 
edge ... allowing chips to slide freely up the face of the 
tool... minimizing heat caused by friction on heavy 
cuts taken at high speeds. 


fatty oil increases surface wetting characteristics and 
boosts the lubricating factor of the petroleum base. Ex- 
perience-proved emulsifiers increase stability and prolong 
Solvol’s effectiveness. Standard starting mixture is one 
part Solvol to 30 parts water... other mixtures are used 
to meet unusual requirements. Your Stuart sales engineer 
will be glad to give you specific recommendations that 
reduce your operating costs and step up performance. 
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e 
SOLVOL 

| 

Lubricates as it Cools ; 

peak 


Tough milling job upgraded by Solvol's lubricating, cooling, 
and anti-rust qualities, machining two bores in heavy cast steel 
connecting rods (above). No chip “weld” on cutting edges... 
lubricating and rust inhibiting qualities protect machine and fixtures. 
Pregrind operation removes up to .010 in. stock from each bore, 
One rod finished to within + .002 in. every 33 minutes, 


Carbide-tipped face mill takes heavy cut on this large slush 
pump connecting rod. Solvol withstands high unit pressures... 
provides a tough film of lubrication to reduce friction and prevent 
excessive heat build-up. 


D. A. STUART OIL CO. 


2727 South Troy Street, Chicago 23, Illinois 


CANADIAN D. A. STUART OIL CO., LIMITED 
Arrange now to test Stuart’s Solvol on 3575 Danforth Avenue, Toronto 13, Ontario 
your difficult metal-cutting jobs. 
DETROIT, MICH. Tyler 7-8500 
CHICAGO, ILL. Bishop 7-7100 
HARTFORD, CONN. Jackson 7-1144 
CLEVELAND, OHIO Prospect 1-741] 
PHILADELPHIA, PA. Devonshire 8-6100 
TORONTO, CANADA Oxford 9-9397 

Representatives in all principal cities 


Phone your 
Stuart Service Center 


METALWORKING 
LUBRICANTS 
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high scorer 
... and in high speed steels, 
it’s always REX 


Crucible’s REX” high speed steel always scores 
highest on performance —as it has for more than a 
half century. That’s because it is consistently sound 
and uniform in structure... with dependable response 
to heat treatment. 

But don’t take our word for it. Check REX for 
yourself —by any test you choose. You'll discover 
that recent improvements in manufacturing tech- 
niques have made it better than ever—why REX is 
today, as it’s always been, the standard by which all 
other high speed steels are compared! 

REX is immediately available at all Crucible ware- 
houses, or on prompt mill delivery. For a list of help- 
ful data on REX and other special steels, write for a 
free copy of the “Crucible Publication Catalog.” 
Crucible Steel Company of America, The Oliver 
Building, Mellon Square, Pittsburgh 22, Pa. 


C & UJ C | b LE | first name in special purpose steels 


Crucible Steel 


Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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INSTRUMENT! 
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> 
®0, 


Screw 
Threads 


APPLIANCES 


Without SCRE SADS not one of these products for 
modern living would be possible. And, only taps generate 
internal screw threads with the speed and precision demanded 
by modern production methods. 

But, today your precision tapping jobs cannot be entrusted to 
just any tap. Your taps must be backed by precision engineering, 
precision measuring tools and time earned know-how. There is 
a big difference in using just any taps and using TAPS by 
GREENFIELD. 


GREENFIELD tor ana vie cone. 


GREENFIELD, MASS. 
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Photo courtesy of the R. K. LeBlond Machine Tool Company 


THE LATHE — LeBlond 25" Heavy Duty Engine Lathe 
THE OPERATION — Rough sizing a steel 25" heavy duty spindle forging, using a ‘/2" cut 
THE CHUCK — Horton, of course 


IRTON CHUCK DIVISION 


Greenfield Tap and Die Corporation 


Call Your Horton Distributor Now! 
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BLISS 


SINCE 1857 


E. W. BLISS COMPANY 


DIE SUPPLY 
DIVISION 
1400 Brookpark Road, 
Cleveland, Ohio 


PLANTS AND OFFICES 
BURBANK, CALIF 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH 
PITTSBURGH, PA. 

SAN JOSE, CALIF. 


DISTRIBUTORS 
BIRMINGHAM, ALA 

Ford Tool and Carbide Co. 
BUFFALO (Depew), N. Y. 
Buffalo Die Supply Corp. 
CEDAR RAPIDS, IOWA 
Midland Supply, Inc. 
CHARLOTTE. N. C. 

Apex Machine Too! Supply, Inc. 


CHICAGO, ILLINOIS 
Joseph M. Matis 


DALLAS, TEXAS 

Tool Products Co 

DAVENPORT, IOWA 

Midland Supply, Inc. 

DENVER, COLO. 

Overgard Machine Tool Co. 
GRAND RAPIDS, MICH. 

8. H. W. Tool Soles, Inc. 
HAMILTON, ONTARIO, CANADA 
Higginson Engineering Sales 


KANSAS CITY, MO. 
Ellfeldt Machinery & Supply Co. 


MILWAUKEE, WIS. 

Tool and Die Supply Co 
MINNEAPOLIS, MINN. 
Northern Machinery & Supply Ce. 
MONTREAL, QUE., CANADA 
L. S. Tarshis & Sons, Lid. 
PORTLAND, OREGON 

Western Steel Sales, inc 
SEATTLE, WASH. 

The National Co., Inc 

ST. LOUIS, MO. 

Scott Special Tools, Inc. 
TULSA, OKLA. 

Krisman Industrial Supply Co. 
WICHITA, KAN. 

Elifeldt Machinery & Supply Co. 


“ 
* 
4 
j 
| 
9 
9 


With Govro-Nelson Automatic Drilling 
and Tapping Units, together with the 
bases and electrical controls which we 
can supply, you can build yourself an 
automatic drilling or tapping machine 
at substantially lower cost than a spe- 
cial machine. 

Any number of units may be employed. 
Examples of the various ways in which 
they may be arranged are shown at the 
right 


DRILLING UNITS 


The Drilling Units are made in several 
sizes with spindle speeds from 1100 to 


AUTOMATIC DRILLING 
OR TAPPING MACHINE 


3450 RPM. Drill Units have full Hy- 
draulic Control with external adjust- 
ment for the rapid approach, the rate of 
feed and the length of stroke. Suitable 
for drills up to %”, depending on ma- 


terial. 
TAPPING UNITS 


The Tapping Units are available in two 
sizes with 550 and 1725 RPM spindle 
speed. Features include no clutch and 
no lead screw and automatic adjustment 
for various leads. Suitable for tapping 
0-80 to %-16, depending on material. 


BUILD YOUR OWN 


Write for Literature 


DRILLING UNIT 


GOVRO-NELSON CO. 


Machinists of Precision Parts for 34 Years 


1933 ANTOINETTE 


DETROIT 8, MICH. 


BLACK DRILL COMPANY, INC. 


1414 Best 222nd St. + Clevelond 17, Obie 


IMPROVED 


Drill Hardened Steels 
without Annealing — 


“HARDSTEEL” 
DRILL 


With the new, improved “HARDSTEEL” Drill, you can 


do accurate, smooth 


boring and reaming in steels hardened by 


drilling, countersinkiang, counter- 


any process 


without first annealing the work. And they work with 
equal ease on work-hardening steels and high carbon 
high chrome steels of any degree of hardness. 


Drills fic standard drill 
They 


“HARDSTEEL’ 


gave time and reduce rejects 


presses. They 
permit engineering 


changes requiring additional drilling after hardening. And 
parts drilled after hardening always match at assembly. 


Write for a copy of the 


HARDSTEEL” Operators 


Manual showing how “HARDSTEEL” drills are cutting 


costs in thousands of plants. 


You Harden It—We'll Drill 
With “HARDSTEEL” 
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USE READER 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 
ee soft-hair brush for a 
plying right at ot. 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief 
prevents metal glare. In- 
creases efficiency and 
accuracy 


Write for sample 
on company letterhead 


THE DYKEM COMPANY 
2303D North St. «+ St. Levis 6, Me 


USE READER SERVICE CARD; INDICATE A-3-336-3 


OPERATE HORIZONTAL 
MILLING MACHINES? 


FREE DETAILS illustrate 


how you can increase horizontal milling 
machine feeds and speeds up to 200% 
Jergens tapered bearing bushing 
replaces present bushing at low 
cost without machine Eliminates 
bushing wear, cutter breakage, arbor wear, 
scoring and chatter. Permits use of carbide 
cutters to full capacity on new or old ma 
chines. Write for cost cutting facts today ' 


DONLEY PRODUCTS, INC. 


Dept. TP-3,11106 AVON AVE., CLEVELAND, OHIO 


roller 
bronze 
change 


SERVICE CARD: INDICATE A-3-336-4 
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‘INCREASES PRODUCTION ON ALL < 
TYPES OF CARBIDE GRINDING 


CONTROLLED POROSITY | 
“Note the open pore structure on 


OPERATORS LIKE IT becouse of is sof, 
“feel”, Ws on the wrists, easy — 


| 
tong whee! grinding jobs and you'll switch! You get faster, cooler cutting... 
-\life of the V-8 wheel, the way it increases | ~—onger wheel life. But don’t take our word for it. Test the v8 
in your own plant....on your own job 


THEV'RE BOTH TWO DIAMETER DRILLS... 7 


STEP TOOLS 
vs. 
SUBLANDS 


Manufacturing Accuracy: 


Sublend tools ere turned, mechined, ground 
and feced—a'l eperations between centers for 
uitimete eccuracy. Step tools ore chucked in 
single collet end grovwnd to approximete 
desived size. 


WHICH ONE 
SHOULD YOU 


USE? 


A MOHAWK SUBLAND...NATURALLY! 


Maintenance: 


Sublends tools incorporate separate 
lends for each diameter —thus they con 
be eccurately resharpened many times. 
Step tools must be remade during sharpening 


ei 


| 


procedure — losing icity and 
ally weekening teel. 


Mohawk Subland Drills are the modern answer toward 


faster, more accurate, economical combination tooling 


Performance: 
' Sublend tools are built right to work right. 


operations plus amazing production saving 

Why stock heavy inventory of widely varied step 
type tools for consecutive drilling operations? One pass 
with a Mohawk Subland Drill will do the work of two, 
three, four—or more—ordinary drills because Sublands 


They perform their precision operations flew- 
lessly becouse they are occurately designed. 
They cost slightly more then stenderd tools — 
but they ovtlest them meny times. 


Results: 

Tool test reports prove eenclusively that 
Sublends ovt-perferm stenderd or step type 
tools on practically all continvous, multiple 
drilling operations. 


last longer... stay accurate through multiple regrinds. 


and reduce hole costs. 

A Mohawk Subland is the one versatile tool that will 
quickly pay for itself in man hours, equipment and tool 
dollars. They're immediately available in an amazing 
range of ‘Off-the-Shelf’’ Size-Optional sizes and types 
for every conceivable drilling combination. Highly 


Versatility: 


Sublend toels can be mode to accurotely and de- 
pendebly performany practical number of oper- 
ations — simultaneously! Accordingly, they poy 
for themselves in time, teels and equipment. 


specialized types are also readily available. 


Write Were 


today for your Mohawk Subland Tool Catelog 
and/or the new brochure on Sublands vs. Step 
Tool operations. They're yours for the asking 

and if you are interested in combination drilling 
operations, you'll find dozens of ways to save 


your equipment dollars 


NORMAL DELIVERY ON 
MONAWKE $IZE-OPTIONAL 
SUBLANDS_oONeE WEEK 
FROM RECEIPT OF ORDER! 


words largest producers of Sublands 


Montpelier, Ohio 


- 
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ACCURACY 
LONG-LIFE 


~ 


With this proven type Titeniun 
PMCo Carbide Thread Ring Gage | 


Typical ef gages whichvhavs 
inspected up. te 600, 299 


inspection, and ease in. handling 

to unusually light weight. 
Here's why: Pipe Machinery Compony's 
ingenuity and craftsmanship has made 
it possible to use the round solid design, 
machine titanium carbide and hold to 

close tolerances, achieving 

_ standards believed impossible only a 4 
decade ago, We new of ne 


company. 
Bivd. © Wickliffe, Ohio 


Nome 
Compony__ 
Address . 


Zone___ State 


FOR FURTHER INFORMATION USE KEAULER SERVICE CARD INDICATE A-3-339 


. 
ng Gages _ 
//// you get all the headlined advantages 
plus such important benefits as these: 
| use of full product tolerances,no 
| 
Ls 
4 are numbered registered andthe 
write for evr 
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BUT WOULDN'T YOU 
RATHER HAVE 


THE LATEST 
TECHNICAL ADVANCE ? 


Certified by American Standards Testing Bureau* 
to meet their standards for Superior Cutting — 
Uniform Teeth ...Uniform Set...Uniform Temper 


When band saw machines are equipped with the right blade from 
Heller’s brand new line of metal cutting owe saws they give exceptionally 
fast clean cuts — at minimum unit cost — on a wide variety of materials 
and for long service periods. 

Users report these better results because every Heller blade is JOB 
TEMPERED. Steel of a special controlled-analysis specified by Heller 
metallurgists, is heat treated by a unique process matched to the steel. This 
insures uniform temper and cutting qualities that mean unsurpassed 
performance on the job. 

Teeth are made uniform in size, shape and spacing by machines of 
specialized design — the most modern in the industry. 

Uniform set is made absolutely certain by a highly sensitive indicator 
developed for just this purpose. 

Because of these improvements in the art of band saw manufacture, 
American Standards Testing Bureau gives its assurance that Heller’s great 
new line of saws meet their prime ve for superior cutting: 
uniform teeth — uniform set — uniform temper. 


Why not put these exceptional blades to work earning for you? 


HELLER TOOL CO., America’s Oidest File Manufacturer 
Newcomerstown, Ohio — A Subsidiory of Simonds Sow and Steel Co. 


f 
Now! An important new improvement in — 
| 
4 "4 4 
a : 


YOU GET THESE 
HELPFUL EXTRAS 
WHEN YOU USE 
HELLER BLADES 


SOLD EXCLUSIVELY THROUGH 
/\ 


“YOUR OUTSIDE TOOL ROOM‘ 


Heller Tools 


1. COMPLETE SELECTION Heller offers a full selection of “Job 
Tempered” Metal Cutting Band Saws. You can choose exactly the right tooth 
shape, set, and blade width in standard or high speed steel as required for 
your application 


2. CHARTS AND BOOKLETS FOR USERS Your Heller Dis- 
tributor will furnish you with wall charts and booklets to help you choose the 
right Metal Cutting Band Saw for your applications. These visual aids will 
show you the speeds and feeds required for best cutting results, for contour 
cutting or cutoff work. 


3. CONVENIENT PACKAGING Heller's packaging is designed 


for maximum user convenience. Blades come in bulk lengths of 100° and 250’ 


coils so you can cut and weld the length you need when you need it. Or indivi- 
dually packaged blades are furnished cut and welded to fit all standard machines, 


HERE ARE THE FACTS! teller'’s new 


catalog of “Job Tempered" Metal Cutting Band Saws contains 
descriptions of all types of blades, tooth shapes, set, applications . 


WRITE FOR YOUR 
COPY TODAY! 


\ 
\ 
~ 
bey . 
f 
® Flat Ground Die Steel 
Famous Heller Files 


“MAGNAMATIC” 
SCREWDRIVERS — 
* Control Torque—Control 


red tightness. 


the instant the 


Chicago Pneumatic 
Pneumatic Tools + Air Compressors * Electric Tools + Diesel Engines * Rock Drills » Hy 


The Tool Engineer 


— 
fiaulic Tools Vacuum Pumps Aviation Acc 
acuum Pur * Aviation Accessories 
342 


to climinate clutch buzz 
that'adds to tool maintenance 


screwdriver-nutrunner to prove itself in over two years 

of “on the line" service. In hundreds of applications, 

tic “One-Shot” Screwdrivers are used where 

_ proper tightness is all-important in eliminating stripped | 
threads, sheared fasteners, damaged parts. Tell us your 
“fastener problem. There are 13 models of ‘‘Magnamatic"’ 
help you step up production and reduce fastening costs. 


Chicago Pneumatic Tool Company, Dept. M-47 
8 East 44th Street, New York 17, N. Y. 


Please send me FREE booklet $P-3165 ““Magnamatic Case Histories.” 
LJ Please send me “Magnomatic” Bulletin SP-3126. 


Have representative call. 


Address 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-343 
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ACCURACY 


0002 1.1.8. OR LESS AT SPINDLE NOSE, 0005 1.1.8. OR LESS ON 
TEST ARBOR SIX INCHES FROM SPINDLE NOSE 


MODEL 8943 
MOTOR DRIVEN 
WORK HEAD 


No. 11 B & § Tapered 
Spindle Standard 
Equipment. Wo. 12 

B & or No. Morse 

Available at 
Slight Extra Cost. 


SPINDLE 
SPEEDS 
150 and 
250 RPM 
Other Spindle 
Speed Pulleys 
Available 


4 | 


Alva 


> 


The B943 Motor Driven Work Head is a compact 
self-contained power unit for internal and external 
grinding. It is held in position by two T-slot bolts 
and can be mounted at any convenient spot on the 
table. The swivel base, which is graduated 90° one 
side of center and 45° on the other, permits the 
Work Head to swivel full 360° if desired. Swivel 
base can be easily removed from head permittin 
units to be mounted on table without base if desired. 
The B943 is easily and quickly mounted on other 
makes of grinders. 


The No. 11 B & S tapered spindle, mounted on 
ball bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bearings. 
Streamlined in design, this fixture is quickly 
mounted and is easy for the operator to keep clean 

The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly and 
is fully protected from dust and from any oil enter- 
ing from working parts. 


See this extremely accurate B943 work head at your equip- 
ment dealer or write for complete literature. 


K. O. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 


COLLINS 


BLACK GRANITE 
SURFACE PLATES LAYOUT PLATES 
ANGLE PLATES PARALLELS 
e STRAIGHT EDGES e T-SLOTTED PLATES 


COLLINS MICROFLAT surface plates and 
precision accessories offer the user extreme 
accuracy—flatness in millionths! 


All sizes—Write for bulletins. 


(] FREE Souvenir Paper Weight 

Microflat Technical Manual 

[] How To Calibrate Plates 

(1 Black, Pink, and Grey Granite Compared 
CHECK DESIRED ITEMS AND MAIL WITH YOUR NAME & ADDRESS 


COLLINS MICROFLAT COMPANY, INC. 
3249 W. El Segundo Bivd., Hawthorne, (Los Angeles County) Calif. 
Phone: OStorne 5-4436 


USE READER SERVICE CARD; INDICATE A-3-344-2 


GAMMONS 
REAMERS 


Originaters and 
Manufacturers of 
Helical Reamers 

and End Mills 


Helical Taper 
Pin Reamers 
Shipped by 

Return Mail 


The 
(G:AMMONS - HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 


USE READER SERVICE CARD: INDICATE A-3-344-1 
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TURNER IS A LONG-TIME USER OF 
ANACONDA BRASS ROD AND TUBE— 
GIVES 10 REASONS WHY— 


Blow torches built by The Turner Brass Works, Sycamore, IIL, have a 
reputation for dependable operation and long life. Since 1871, brass 
has been used consistently in their construction and has built a quality 
reputation for Turner. Turner prefers Anaconda Brass as a quality 


metal and looks to The American Brass Company as a quality source 
of supply. 


These are the reasons given: 
@) Brass is the quality material needed for the service. 


@) Brass is easily machined at high speed, with less tool breakage — 
manufacturing costs are 15% lower than with other metals. 


(3) Close tolerances are easily held with brass. 


Threading holds well — yet accessories are easily screwed on 
and off. 


(5) Brass takes a good finish — polishing is easy and economical. 
(6) Clean, polished brass products have proven high sales appeal. 
(7) Brass stands up under alternate heating and cooling, 


Brass resists corrosion — the torches are used on land and sea, 
throughout the world. 


(9) Brass gives superior wear on valve seats, 


i) Brass has high public acceptance as a quality material, 


TURMER BRASS WORKS: 


SYCAMORE - 


Turner liquefied petroleum torch No. LP-555, with disposable fuel tank, Be 
low are accessories of brass holder for solce rng tip and a hue “vy cluty bourne - 


[In Canada; Anaconda American Brass Ltd., New Toronto, Ont. 


COPPER+ BRASS: BRONZE 
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a high production success 
on a “heavy duty” job 


Here's an interesting example of how the “extra capacity” built into a Bodine 
machine can sometimes be put to work very profitably. Ordinarily, 2” drill 
and tap capacity in steel is maximum for the Bodine 48-30, 

but in this case we are successfully handling '’Az” drills and 44”—11 taps 

in an SAE 1025 steel forging on a high production schedule. 


Bodine Basic design provides the ample rigidity and mounting space 
requirements for separate high-power drill and tap spindle drives. Special 


6 operations 
600 pieces / 


50 min. hr. Once again, this proves that the best way to approach any difficult production 
or combined production-assembly problem of this kind is to call Bodine first. 


centralizing clamping fixtures take care of the difficult work-holding problem. 


1. Spot drill and chamfer 


BODINE 


2. Drill 
—%” deep 


3. Bottom drill 
—%" deep 


4. Face top 
THE 
6. Bottom tap —11 H 
Write Dept. TE-3 CORPORATION 
for further information. BRIDGEPORT 5 CONNECTICUT 


AUTOMATIC OLAL TYPE DRILLING, MILLING, 


TAPPING AND SCREW INSERTING MACHINES 


tom 
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The more carbide tools you use, 
the more you need Union 


Union manufactures a top quality line of Carbide Cutting Tools, solid or tipped. This in- 
cludes drills, reamers, cutters, saws, end mills, and ‘Specials’. Available nationally 
through Union warehouses in Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York 


City, and San Francisco. $. W. CARD DIVISION, Mansfield, Massachusetts, BUTTERFIELD 
DIVISION, Derby Line, Vermont. 


TWIST DRILL COMPANY, Athol, Massachusetts 
See Your UNION DISTRIBUTOR for cutting tools that will save you time and money 
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LET’S PUT OUR 


MULTIPLE HEADS TOGETHER! 


.-- and plan your small hole drilling and 
tapping operation on a low cost, maximum production basis 


for drilling or tapping 
on any drill press 

You need the economy and high production attainable only from multiple heads, 
but no one type will do for every job. That is why Ettco makes all kinds — fixed 
spindle, adjustable geared and flexible shaft adjustable — as well as the correct cus- 
tom tooling for faster handling of the parts. You see, the Ettco “Unit-Engineered” 
system is a completely integrated service, not just multiple heads with spindles reach- 
ing into the air! 

There is an Ettco-Emrick multiple head ideally suited to your specific job — easily 
attachable to your present drill press, tapping machine or automated special. Stand- 
ardized, reuseable components mean lowered costs, and interchangeable face plates 
permit a quick switch from tapping to drilling. Write for our informative catalog now. 


Multiple Head Adjustable Geared Multiple Head 
Multiple Head 


Progressive drilling and tapping with Ettco-Emrick mul- 
tiple heads and fixtures. Two for tapping and two for 
drilling convert standard 6-spindle gang drill to a fast 
production machine. There's a limitless variety of spin- 
dle arrangements available so that you can tap or drill 
2 to 30 holes at one stroke. 


The only complete line manufacturer ’ 
3 of drilling and tapping equipment for We'll prove the Ettee gna 
ae the enti I hole field Which type of Ettco-Emrick multi- 
ple head is best for your specific 
application depends on many factors 


; that Ettco specialists can quickl 
Authorized Ettco distributors throughout the U.S. and Canada determine P 4 y 


ETTCO TOOL a MACHINE Cco., Inc. Send us a sample part or draw- 


ings with essential data — We'll sub- 
602 Johnson Avenue, Brooklyn 37, N. Y. mit our recommendations without 


obligation. 
Chicago * Detroit * tlosAngeles Indianapolis 


TAPPING ATTACHMENTS © MULTIPLE HEADS © DRILLING & TAPPING UNITS AND 
MACHINES © SPECIAL MACHINES « INDEXING FIXTURES + TAP & DRILL CHUCKS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-3-348 The Tool Engineer 
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LEARN 
THE 
MANY 
WAYS 
AIR GAGING 
CAN 

HELP 

YOU 


Universal Application 
e Its Significant Economy 


Write for this NEW 


e its High Order of Precision BULLETIN - IPC 6-56 

e its Flexibility To the Sheffield Corporation, 
Dayton 1, Ohio, 

e its Consistent Performance U.S. A. Dept. 19 


Method of Operation 


SFL Ae 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-349 
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Small-Wheel 
Air Grinders 


Check these features: 


Governed for top production. 
Runs at best practical working 
speed for maximum power. Avail- 
able in 17,000, 12,000 or 8,000 rpm. 


Quiet. Designed for quiet 
operation. 

Wide selection. You can select 
from over 150 different combi- 
nations of speeds, spindles and 
throttles to do your job. 

Ask the Rotor Application 
Engineer for a demonstration 
on your job. Bulletin 59 free on 
request. The ROTOR TOOL 
Company, Cleveland 32, Ohio. 


Rotor Air Tools: Assembly Tools + Drills + Small Wheel Grinders g 
Straight Grinders + Vertical Grinders + Scalers « Chippers « Rammers 


Rotor High-Cycle Electric Tools: Grinders « Polishers «+ Sanders \ 


350 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-350 The Tool Engineer 
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GOOD SERVICE 


- High quality and good service are apt words to de- 
scribe what you get when you buy tool and high 
speed bar stock from Jessop Steel. Descriptive in 
the past—even more so today! For, during the last 
year, Jessop has greatly expanded its laboratory 
facilities for closer quality-control and radically ad- 
justed its warehouse product-mix for faster service 
Whether you buy bar stock, or any of the other 
products shown below, you'll find profit in sending 
your next order to Jessop Steel. 


STAINLESS STEELS - HIGH SPEED STEELS - NON-MAGNETIC STEELS - HIGH SPEED TOOL BITS 
HEAT RESISTING STEELS + STAINLESS-CLAD PLATES ~- (CARBON AND ALLOY STEELS 
TOOL STEELS FOR SPECIAL PURPOSES - CAST-TO-SHAPE TOOL STEELS - HIGH SPEED 
AND ALLOY SAW STEELS - TEMPERED AND GROUND STRIP STEEL - COMPOSITE HIGH 
SPEED STEELS ~ STAINLESS AND HEAT RESISTING CASTINGS - COMPOSITE DIE STEEL 
SECTIONS PRECISION GROUND FLAT STOCK DIE STEELS — HOT AND COLD WORK 


OFFICES IN PRINCIPAL CITIES 


Jessop Steel of Canada Limited, Wallaceburg, Toronto 
Jessop Steel International Corp., Chrysler Building, New York, New York 


2 


3 


Investigate Production Savings 
made possible by Denisons 1-Ton Multipress 


No scrap Riveting electrical controls in 


bakelite cases with the 1-ton Multipress 


- 
Twice the output 
Multipresses are used for broaching, 
has virtually eliminated breakage 
for Therm-O-Dise, Inc., Mansfield, Ohio. 


The press ram automatically reverses 


burnishing and stripping operations at 
Lamson & Sessions, Cleveland, Ohio. 


Production was doubled over previous 


when the pre-set pressure of methods; pinpoint accuracy is obtained 


900 pounds is attained with semi-skilled operators. 


Let Multipress 


point the way 
production 
economy 


DENISON 


drOllica 


Higher quality Peening studs less 


than 4" long was a ticklish job made 
easy by the 1-ton Multipress 
Health-Mor, Inec., Cleveland, Ohio, 
manufacturer of vacuum cleaner parts, 


For complete information, write: 


DENISON ENGINEERING DIVISION 
American Brake Shoe Company 


has found that ease of Multipress 1182 DUBLIN ROAD * COLUMBUS 16. OHIO 


operation greatly improves product quality. 


452 FOR FURTHER INFORMATION. USE READER SERVICE CARD. INDICATE A-3-352 The Tool Engineer 
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LIFE magazine selected the Ehrhardt punch and die above to illustrate the Special Feature Series on 
AMERICA’S ARTS AND SKILLS, Part 1X: Beauty in the Tools of Today. 


This Ehrhardt die appeared in L!' magazine 
...and here is its “life story’’ 


When a die—even an Ehrhardt die—wins a “beauty rating” 
in LIFE—that’s news. But there’s more to this success story 
triple plus tells you how Ehrhardt brought the first precision 
tooling to the Mississippi—then grew at a rate startling to 
skeptics in the industry. 

The above multi-stage lamination die produces rotors and 
stators for air conditioning equipment motors. [tS complete 
punch alignment was checked without removing it from this 
Moore “die Flipper” —one of a complete battery of special 
machines which guard Ehrhardt’s famous precision at each 
step, and include the latest lox electrical discharge machin- 
ing equipment. 

If your own tooling ideas encompass even higher orders : ‘ 
of precision—if you, too, foresee laboratory exactness soon : ; EWRHAROT TOOL & MACHINE COMPANY 
being demanded routinely—if you'd rather be prepared for 
tomorrow than caught with your tolerances down—read 
triple plus and be ready. Please send me a copy of triple plus 

Ehrhardt St. Louis accepts and solves problems at a level 
of difficulty declined by all but an estimated handful of shops 
in the United States, 

Send for the booklet triple plus today. Learn how this 
Ehrhardt concept—full range facilities, plus precision skills, —— 
DORESS 
FHRHARDT | » MACHINE CO. 914 Monroe Street, St. Louis 6. M 
Telephone: CEntral 1-5350 


A nation-wide service to the few who want ; 
the most in high precision gages, dies, jigs and fixtures 


0 


| 
| 
| 
| 
| 
plus unique experience—can add up to a profit story for you. | 
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What's your internal 
GROOVE inspection groove 


problem ? diameters 


Reli-A-Cheh 
GAGE 
EASILY 


and gaging contacts. 


Write for NEW Type “Z” Milling Cutters 


literature Staggered Tooth Slotting Cutters 

HSS Vasco Supreme Gashed Type Blades-— Blades are 
serrated to allow radial adjustment 

Wedge Lock — Wedge allows continuous axial adjustment 
HSS Vasco Supreme Double Handed, Double Serrated 
Blades — Can be used in either right or left hand position. 
Serrations allow both axial and radial adjustment 

pantte Double Set Screw Lock for Added Rigidity —A smaller 
Gaging recess for checking "O" ring double set screw lock is used for narrow widths and 
in blind hole. | or snap ring grooves. smaller diameters 

Half Side and Interlocking Cutters —Extra Blade Length 
to accommodate all applications 


Write for Catalog No. 35 


Standard models available 


4935 FIRESTONE BOULEVARD 
SOUTH GATE, CALIFORNIA LOVEJOY TOOL COMPANY, INC. 


13) Main Street, Springfield, Vermont, U.S. A. 
CARI NDI¢ USE READER SERVICE CARD; INDICATE A-3-354-2 


USE READER SERVICE 


a YOU CAN PRODUCE SMALL INSTRUMENT PARTS 
ANTIQUE WITH MORE 


oo ACCURACY - ECONOMY and SPEED 
MICRO- 

MACHINING 
“METHODS? 


Aa 


— 


TURRET 
LATHES 


A small precision turret lathe for second operations 
and production of instrument parts. Available in two 
collet capacities, 5/16” or 3/16”. The 6 position turret 
is self indexing and has hardened ways. Turret holes are 1/2” 
diameter. Turret travel 1-5/8”. The cross slide has a swivel side 
at one end and a rigid tool block at the other. Lever collet closer 
provides quick opening and closing. A variety of turret tools with 
1/2” shanks is available 

Send for catalog M describing complete line of instrument 


lathes, micro-drilling equipment and accessories. , a 


LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 


354 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-354-3 The Tool Engineer 
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UNIVERSAL TOOL POST 


RECESSING TOOL 


Here's how R and L TOOLS / pay for themselves 


These tools have been described as “tools a © Speed Set-up Time 
particular machinist would design for 

himself’. Famous throughout the world 

for their time and labor-saving feo- e Reduce rejects to absolute 
tures... their durability . . . their minimum 


quality, R and L TOOLS are 
truly masterpieces of the 


toolmaker’s art. 
R and L TOOLS 
. ® 1825 Bristol Street, Philadelphia 40, Pa. 
TOOLS 
ond Please have representative call. 
BRISTOL STREET PHILADELPHIA 40, PA. 


TURNING TOOL + CARBIDE OR ROLLER GACKRESTS + RELEASING OR NON 
«(RELEASING TAP AND DIE HOLDERS + RELEASING DIE HOLDER FOR ACORN DIES 
UNIVERSAL TOOL POST + CUT-OFF SLAGE HOLDER + RECESSING TOOL + 

REVOLVING STOCK STOP « FLOATING ORILL KOLDER + KNURLING TOOL 
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PLIFY MACHINE DESIGN 


WITH THIS 


Save design time — save production costs. 
Eliminate cams, levers, gearing, linkages or 
other mechanical means for performing push, pull or lift 
motions. Design with air in mind. 


The Bellows Air Motor is a complete electrically-controlled 
air cylinder power unit with directional valve and speed 
controls built in. It requires only one air connection which 
can be made with flexible hose. Compact, space saving, it 
fits well into crowded quarters or on moving machine ele- 
ments. It is fast, responds to a starting impulse instantly. 
It is easily interlocked and synchronized with related ma- 
chine movements. Its quality and reliability has been proven 
in more than quarter of a million installations. 


The range of work it can do is limited only by the imagina- 
tion of the design engineer. 


Sud forithin booklet 


Here in these quick reading pages is the full story of The 


Bellows Air Motor — what it is doing for others, what it 
can do for you. Address Dept. TE-357 The Bellows Co., Akron 
9, Ohio. Ask for Bulletin BM-25. In Canada, write Bellows 
Pneumatic Devices of Canada, Ltd., Toronto, Ontario. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-356 The Tool Engineer 
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To Get The Best In Production Lathes 


CHECK THESE FEATURES: 


Unobstructed-front design allows easier loading 
Massive s 


quick tool change. 
trength and rigidity with extra power to take full advantage 
of maximum feeds and speeds 

Hydraulically operated slides may be set to automatically 

perform any combination or sequence of operctions 


THE BULLARD COMPANY 


286 CANFIELD AVENUE — BRIDGEPORT 9, CONNECTICUT 


NEW BULLARD HYDRA-FEED LATHE CATALOG 


ADDRESS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A.3-357 
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coupon for catalog TODAY! } — 


don’t overlook 
this way to 
save on your 


production costs 


Drilling or counterboring can be done through bronze 


OK ja bronze wear plates for cam dies are 
f , surface if required. Wherever your die has a sliding 


now being used by the majority of appliance 


builders and automotive body makers. Here’s why or cam action, you'll achieve finer results with OK 
itely 40 under the cost of ex aluminum bronze wear plates. Complete informa- 


You save approximately 
N plat nd you tion is contained in our new OK Catalog. For your 
ar plates, available from stock, free copy, write Dept. 57- U. 


5 parallel and flat. By a unique clad- 


minum bronze is bond- THE OHIO KNIFE co. 


ding process, long wearing alumin 


ed to a steel base, easily machinable for fitting to dies. CINCINNATI 23, OHIO 


SLITTER KNIVES © SHEAR BLADES © BRONZE WAYS © WORK-REST BLADES ¢ CUT-OFF BLADES © SCRAP CHOPPERS © HARDENED 
SPACERS © BALL RACES © HARDENED WAYS ¢ WEAR STRIPS ¢ GIBS 
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The SAFE, LOW COST METAL 
CLEANER and RUST PREVENTIVE 
that will do more jobs for you! 


Non-flammable, non-toxic, odorless IMMUNOL 
cleans, degreases and rustproofs metal in one, 
fast, easy operation. It is widely used as a 
bucket solvent in metalworking plants to re 


move cutting oils, drawing compounds, mill 
dirt, stains, etc. from metal and it can be used 
over and over again. 

IMMUNOL is widely used for these other 
applications, too: 


AS AN ADDITIVE TO SOLUBLE OIL EMULSIONS 
IMMUNOL gives cooler work, better tool life, betier 
finishes and additional rust protection 


AS A TEMPORARY "IN PLANT" RUST PREVENTIVE 
IMMUNOL immunizes against rust for a few days 
prior to subsequent operations 


TO REPLACE SOLVENT AND VAPOR DEGREASING 

IMMUNOL will be just as efficient as other solvents. 
It will prevent rust and operators will like it better 
since bad odors, skin irritations and the danger of 
fire will be eliminated 


FOR TUMBLING METAL 
IMMUNOL is used (i) before tumbling as a cold dip to 
remove oils (2) as a rust inhibitor in the barrel to stop 
rust when parts susceptible to rust are being cleaned 
(3) to replace soap as a cleaner (4) as a dip rinse and 
rust preventive immediately after tumbling 


FOR MAGNETIC PARTICLE INSPECTION 
IMMUNOL gives better definition of flaw than kero- 
sene or mineral spirits, eliminates the fire hazard, is 
odorless and prevents rust 
TEST IMMUNOL AT OUR EXPENSE 
Write for a free sample today. 


© 


HARRY MILLER CORP. 


_ Original Products and Processes Since 1936 ; 


of STELGAR, aly and BRISTOL STS., PHILA. 40, PA. 
— DAvenport 4-4000 Service Representatives in Principal Cities” 
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Constantly 
increased sales 
of our products 

are 
the best testimony 
of their quality 


“Honesty, Integrity and Service” 
ls Our Motto 


General twivsivis Diamond Co., Inc. 


611-21 BROADWAY 


Algonquin 4-8025 Algonquin 4-807] 


NEW YORK 12, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-360-1 


Novi Square Slotted Sleeves 
Reduce Tooling Costs 


Novi square slotted siceves provide a simple, quick and imexpensive 
method of making square holes for installing tool bits in boring bars 
tool holders and cutter heads. As shown in the illustration, the sleeve 
is tapped at one end and is furnished complete with back up screw 
it is simply inserted in a reamed or bored hole and is held in place by 
@ small dowel, or it can be soldered or silver brazed tdeal for making 
rectangular as well as square hol 


Made in the following sizes for 


square tool bits 


a”, $/16”, 7/16", %", 


and ',” square 
Sleeves inserted in 
two-step boring bar 


25806 Novi Road Novi, Mich. 


NOVI TOOL G MACHINE CO. 


USE READER SERVICE CARD: INDICATE A-3-360-2 


MEYCO CARBIDE INSERTED 
DRILL JIG BUSHINGS 
PROVE THEMSELVES 


The reason is simple: these 
unique bushings are ideally 
Suited for long-running, unin- 
terrupted operations! 


Meyco carbide inserted bush- 
ings assure long life for drills, 
jigs, fixtures... accurate work 
maintained, resulting in less 
down-time, fewer lost man- 
hours. Last almost as long as 
solid carbide bushings, cost 
slightly more than ordinary 


bushings. Get the full story: 
Write for information and PATENTED 
price list, ask for Catalog No. — 1. Tungsten carbide rings at the points of 
wear, 2. Steel rings protect drills and 
42 carbide, 3. Special hardened alloy steel 
body 
EST. 
1888 


W. F. MEYERS CO, INC., BEDFORD, INDIANA 


USE READER SERVICE CARD; INDICATE A-3-360-3 
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)PRECISION MACHINES ) 


PARKER-MAJESTIC 
presents the well known 
Internal and External 
Grinder shown here as a 


combination unit. 


One spindle mounting bracket per- 
forms both operations. 


Quick changeover—Loosen only four 
®@ nuts and swivel bracket 180° to bring 
spindle into operating position, 


Combination 
Machine set 


” . 
12° swing over table. 


Horsepower rating maintained in 
new totally enclosed motor design: 
drive pulleys mounted on either 


end of motor. 


Internal spindle driven by flat beit 
in conjunction with spring loaded 


idler assembly of new design. 


External spindle driven by timing 


belt requiring little belt tension, 


Operator protected by well de- 
a for External 


“ 
Oper 
signed guards. we 


PARKER-MAJESTIC, INC. 


147 Joseph Campau - Detroit 7, Michigan 
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Avey has the right one 


(1) Bench type 


f (4, 5, 6) Tool room drills d 4 


¥ 
i (7) Super & spindle 
| | 
(2) Column type = 
(3) Multi-spindle ale 


(10) Indexing table 


Whatever your light and medium duty 
drilling needs, it’s a sure bet that the machine 
you need is made by Avey. The whole Avey 
line would pack this magazine with pictures 
—would give you every combination of size, 
capacity, speed, overhang, and table arrange- 
ment to fit your requirements. The ones 
shown will give you the general idea, Write 
for literature. 

(Fieures 1 through 6) Standard Drilling 
and Tapping Machines, Capacities in cast 


iron from very small numbered drills to 11 
6 or & speeds up to 12,000 rpm, No. 32 Ja 
cobs chuck to No. 4 Morse taper; 4 feeds; 1 
to 6 spindles; column or bench type; wide 
range of swing. Featuring such “bonus” ad- 
vances as micrometer stop collar; telescoping 
spindle guard; dynamically balanced rotating 
parts; rack and pinion operated motor plate; 
large tool and die shop tables; and Avey’s 
pace-setting spindle construction, 

(4, 5, and 6) Avey tool room drills, built in 
No. 2 and No. 3 BMA-6 sizes. Large table 
34” x 25”; round table 18” diameter; com- 
pound table 25” x 12”. 

(7) Super & Spindle Drilling and Tapping 
Vachine. No, 2. Morse taper. Power lift to 
table by push button control, Hand feed, 
power feed, lead screw tapping. Four feeds, 
6 speeds. Built-in coolant system, 


(S) Automatic Cam Feed Units. For drill- 
ing, tapping, reaming, hollow milling. Vee 
belt or gear drive. Nos. 1, 2, and 3 Morse 
taper. Capacity in cast iron: No. 1, 42”; No. 
2, 1”. Mount at any angle. bully or semi 
automatic. Self-contained, tamper-proof. 

(9) Avey-draulic feed unit. Automatic 
withdrawal for chip removal only when neces 
sary during deep hole drilling. Rapid advance, 
feed, and rapid return. Jump feed attachment 
available. Standard strokes 12” up to 30” 
Avey’s patented Torque-matic control op 
tional. 

(10) Automatic index tables, Rapid, accu 
rate indexing to OL”. Even or uneven index 
patterns obtainable. 16” to 48” diameter. All 
adaptable to Avey standard bases, 

(11) Steel Bases, One of Avey’s standard 
line of fabricated bases. Stress relieved, sand- 
blasted, machined, and painted to fit your ap 
plication. Combine &, 9, 10, and 11, and you 
get fast returns on your investment, and a 
step ahead of your competition! 

AVEY DRILLING 


MACHINE CINCINNATI OHIO 


drilling,tapping,production machines 


. > . 
iy 
| 
& 
for Ave makes them all 
\ 
} 
(9) Avey-draulic 
11) Standard base Sam 
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FROM/THEN... 


The U. S. Drill Head Company's first 
Fixed Center Drill Head was produced 
for Borg and Beck, of Chicago — a sub- 
sidiary of Borg-Warner. 


The 50,000th Head was shipped. 
For men who know 


drill heads best, it’s Since 1915, when the U. S. Drill Head Co. built 


its first adjustable head, it has far surpassed all 


. 
always U. S. Drill Head other similar manufacturers because of its en- 
5 to ] gineering and production facilities 
eee 


Manufacturers of all types of adjustable, 
fixed center and individual lead screw 
tapping heads. 


THE UNITED STATES DRILL HEAD COMPANY 


BURNS STREET « CINCINNATI 4, OHIO 
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quick FATS 
Get your copy of Free Wall Chart 


showing MORE NEW STOCK SIZES of Precision Ground, Ready- 


to-Use for making Punches, 


other uses 


Fiat G round Made of High Grade Alloy 


Tool Steel from Simonds 


DIE STEEL 


Simplifies Heat-treating — 
Assures Consistently Excel- 


Finding or selecting the right size bar of ready-to-use tool and die steel lent Results 

is a simple matter with this specially designed wall chart (19” x 20”). Choice of Oil or AIR Hard: 
At your fingertips it shows ‘1001 sizes for 1001 uses’’ flats and ening Types 

squares including hundreds of newly added sizes . . . all precision Widest Selection of Stand- 
ground, packaged and on the shelf ready to save you time, cut your —s Sizes Ever Of- 
costs and give you consistently better results. 


(HIGH GRADE ALLOY TOOL STEEL) 


rowth 1832.1° 
For Fast Service Call your 


Su abl Sl M O N DS 
é ' _ | SAW AND STEEL CO. 


Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon 
Conodicn Factory in Montreal, Que. * Simonds Divisions. Simonds Stee! Mill, Lockport, N. ¥ 


Simonds Abrasive Co., Phila., Pa., and Arvid, Que, Canoda Heller Too! Co., Newcomerstown, Ohio "7 
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For the better part of 3!» years, this giant press largest of its kind has 
operated three shifts a day, seven days a week, doing with a single hit 


what formerly required two forming operations on a 3000-ton press. 


4000-ton Hamilton press produces 
formed truck and bus rails 
from flat blanks in a single hit 


By producing completely formed side 
rails from flat blanks in a single opera- 
tion, this press has eliminated costly 
and time-consuming die changes, stor- 
age of partly formed rails between 
operations, and attendant materials 
handling problems. It does not give 
camber, or bow, to the rails and so this 
huge Hamilton press has eliminated the 
need for intermediate and final 
straightening operations. 

Simplicity of lubrication is an impor- 
tant factor in the successful operation 
of this press. A special system, built in 


during installation, results in positive, 
efficient oiling of all moving parts with 
foolproof ease. 

For all its 4000-ton capacity, the press 
weighs only 900 tons, stands only 43 ft. 
high, and is only 30 ft. 10 in. wide, 12 ft. 
10 in. deep. It is driven by a 150 hp 
motor turning up 1200 rpm. The stroke 
is 22 in., operating speed is seven hits 
per minute. 

Write to Hamilton Division, B-L-H 
Corporation, for full information and 
specifications on the line of Hamilton 
heavy duty presses. 


Low-carbon sheet steel side rail 
blanks up to 26'» ft. long by 3.8 
in. thick are fed into the press at 
the Cleveland Plant of Midland 
Steel Products Company. The 
operating crew varies from four to 
eight men, depending on size of 
rails being formed 


Division harmitton, onic 


BALDWIN LIMA: HAMILTON 
Diesel engines « Mechanical presses ¢« Can making machinery « Machine tools B71 5S 
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HEAVY WALLED SEAMLESS STEEL TUBING 


REMOVATLE ROD GLAND CARTRIOGE 


ACCURATELY 
MACHINED 
HEAVY DUTY STEEL HEADS 


O-M Series TH 
Hydraulic 2000 PSI 
Meets JIC Standards 


New 0-M High Pressure Hydraulic 


Cylinder equipped with Removable Rod Gland Cartridge 


The O-M-engineered removable Rod Gland Car- 
tridge, exclusive with the O-M Series TH Hydraulic 
Cylinders, incorporates all the features essential to 
peak performance and minimum maintenance. It is 
constructed with a heavy wall steel shell threaded for 
quick, easy removal, and accurately piloted in rod 
head to assure perfect alignment. In most applications 
cartridge can be removed easily without removing 
mounts or the rod nuts. You simply loosen and re- 
move with a spanner wrench, 


A Rod Packing — Vee type, non-adjustable, self-compen- 
sating, rod gland packing provides multiple lip seal 
with excellent pressure sensitivity and long life. 


lic scraper (AN approved) available and interchange- 
able with wiper. 


E Pilot—O.D. of cartridge serves as pilot for cylinders 
mounted on rod end. 


O-M Series TH High Pressure Hydraulic (oil) Cylin- 
ders— conservatively rated at 2000 P.S.I.—are available 
in bore sizes 11/, to 8-inch inclusive. Descriptive drawings 
of cylinder, mounts, mounting brackets and capacity 
chart are included in the new O-M Bulletin 105. Mail 
coupon for your FREE copy today. 


ENGINEERING SERVICE — consult an Ortman-Miller rep- 
resentative regarding your hydraulic of pneumatic prob- 
lems. His broad experience with stondord and special 
cylinder applications is available to you without ebliga- 
tion. Use convenient coupon 


B Rod Bearing — Extra long, bronze rod bearing provides ! 
large bearing surface located well forward for maxi- | _ORTMAN- MILLER NY 
mum support of piston rod. | 13 143rd Street, Hammond, Indiana 
C Cartridge “‘O" Ring Seal — With leather back-up washer (C) Have representative call ([) Send Bulletin 105 
provides positive seal and acts as friction lock to retain Nome Position . | 
cartridge. | Compony | 
D Rod Wiper — Homogeneous lip type located well for- | ly : 98 | 
ward to prevent accumulation of dirt in pocket. Metal- | 
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fhe PRECISION GEARS which 
Urive these Great Ships 
were Finished on 
S. S. United States 
U.S. S. Nautilus 
Courtesy; General Dynamics Corporation 
‘ U.S. S. Forrestal 
fe Red Ring horizontal rotary shav- 
i ing machines were used by West- 
inghouse Electric Corporation to % 
finish the main propulsion gears of 
these great ships and many others. “ 
Rotary Shaving assures precision 
¢ in external and internal gears of all 
sizes. Write for information on. 
your gear problems. 
\ SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 
) 
NATIONAL BROACH & MACHINE CO. 
5600 ST. JEAN «© DETROIT 13, MICHIGAN 
7693 


WORLD'S LARGEST PRODUCER SHAVING EQUIPMEN 
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SURFACE GRINDING HIGH CARBON STEEL 


Operation 


1. Surface grind to size high carbon, high chrome plunger. 


Project 


2. Grind, from the solid, in one operation a radius and flat slot 
in the same mold plunger. 


Results 


Select wheels to grind without burning or checking the 
plunger that will produce a fine M.|. finish at a fast production rate. 


1. AA46-H8-V40 surfaced the plunger to a total indicated flatness 
and parallelism of .0002” maximum, generated a finish of 10 M. I. and 
produced a uniformly appearing surface that was entirely free 
from burn and check. The grinding done at these speeds and feeds— 


INFEED CROSSFEED TABLE SPEED 
.003” per pass 1/32” 50 F.P.M. 


AA46-H8-V40 on a wet operation ground the complex 

radius and flat slot from the solid and removed a depth of .376” 
in 16 minutes. The form was free from burn and check and 
measured a maximum of 10 M. in roughness. 


Carborundum, leader in abrasive techniques, backs 

up its products with trained sales representatives, a staff of competent 
field engineers and an abrasive engineering laboratory 

... all available to you to put more sense in your abrasive dollar. 


e Ask your local distributor...or the man from 


CARBORUNDUM 


REGISTERED TRADE MARK 


| 
| is nother in ih 
i of Product 
Reports being by 
Compeny. A color 
the back of this page. Se 


Bath Taps are used for accurate threading 
operation on the crankshafe flange of the 
JD382 Continental Red Seal diesel engine. 


Skittea workmanship — plus the use of modern equip- 
ment and the best quality tools, maintains a high standard of pro- 
duction ‘at the Muskegon plant of Continental Motors Corporation 
-— where Red Seal diesel and gasoline engines are built for trans- 
portation, construction, farm and industrial use. 


Selection of Bath Taps for threading Red Seal parts is 


— 


proof of their dependability — since accuracy in the machining & 
of components makes a big difference in the smooth operation of n 
these powerful Continental engines . . . many of them, custom- & 
built for special use. 

In addition to taps for every-day, in-line production — l 


Bath has earned a reputation for the design of custom-built taps 
requiring special creative engineering. 


Do you have a threading problem? We'll be glad to 
put our experience to work for you. 


Model JD382 Continental Red Seal diesel 
industrial engine — built for economy 
and long life. 


JOHN Batu & CO. Inc. 


28 Grafton St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES e@ GROUND THREAD TAPS 
INTERNAL MICROMETERS 
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KENNAMETAL— KENDEX... 


Starting with only six styles several years ago, the 
Kendex* line of clamped “‘throw-away”’ insert type 
tooling has grown to 27 styles and over 200 tools. . . 
plus many special designs as illustrated on these pages. 

This rapid acceptance of the Kendex principle for 
more and more machining operations can mean only 
one thing: Kendex Tooling offers users certain ex- 
clusive advantages and a better return on their in- 
vestment than any other metal-cutting tools available. 

‘Today there are Kendex Tools for practically any 
metal-cutting operation . . . for use on all types of 


the leader in “throw-away” insert tooling 


machines: turret lathes, engine lathes, planers, mill- 
ing machines and automatic cycling machines. You 
can have positive or negative rake tools and regular 
or precision inserts of the right size, shape and grade 
for top performance on every job... . for roughing, 
finishing or interrupted cutting. Every Kendex Tool 
permits fast indexing of inserts or change of chip- 
breaker without resetting the tool . . . eliminates 
regrinding of inserts and chipbreakers . . . permits use 
of harder grades of carbides for higher speeds 
plus these additional features: 


@ a wide variety of “‘throw-away” inserts . . . utility 
ground (top and bottom) or precision ground (all 


Eight standard Ken- Special 4-insert boring head 

dex Tools odapted with adaptation of standord 

for face milling and “throw-away"™ inserts, chip- 

deep chamfering. breakers, shims, and clamp 
mechanism. 


Boring bor equipped with stand- 
ord Kendex indexable inserts 


Kendex multiple grooving tool, 
with 12 turnover inserts. Cutting 
edges easily indexed—solid 
Kennametal seats. 


(square of triangular), chip- 
breakers, and insert seots. 


The Tool Engineer 
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surfaces) . . . in round, square or triangular shapes 
. available in eight different grades. 


@ Solid Kennametal seats are standard on all Kendex 
holders . . . Kennametal chipbreaker plates op- 
tional for all styles. , 


Now Kendex Boring Bars bring all 
the advantages of the Kendex principle 
to turret lathe boring operations 


Here are some Kendex advantages on boring opera- 
tions: the cutting point is brought down to the center 
line of the bar; greater support of the cutting edge is 
provided; better chip control; higher speeds for better 
boring results; greater resistance to thermal shock 
and to edge wear at higher speeds. Cutting inserts 
index quickly and accurately without resetting tool 
thus reducing machine downtime. Costly regrinding 
is eliminated. Production is increased. 


New! Small Kendex Tools 
for light machining... boring 


Another variation of the popular Kendex Tooling is 
the small '2"’ square by 4'%"’ Kendex holder to use 
small inserts at a 5° negative rake angle. This is 
available in four styles for all light machining on 
high production operations especially boring. These 
tools are ideal for using the harder and more crater- 
resistant grades of Kennametal. The smaller inserts 
help reduce tooling costs. 

All advantages of the Kendex principle are pro- 
vided by the new line of Kendex Roller Turner Tools. 
These tools provide constant center height, accurate 
radius control, ease of tool changing, uniform chip 
control, higher production and lower cost per cutting 
edge. Solid Kennametal seat is standard . . . chip- 
breaker optional. 

Why not investigate how you may use Kendex 
Tooling to speed production . . . reduce tool costs. A 
Kennametal engineer will help you apply Kendex 
Tools to your operations. He works exclusively with 
Kennametal Tooling . . . applying and servicing it. 
Call your nearest Kennametal office or write now to 
KENNAMETAL INC., Latrobe, Pa. 


*Trademarks 


KENDEX TOOLING PAYS OFF...QOver and Over 
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Kendex Boring Bors are availatile 
in two styles: (1) bor with 15° 
lead angle and square insert; 
(2) ber for turning to a square 
shoulder with a triangular insert. 


“a” square Kendex holders for 
small “throw-away” inserts are 
available in four styles with Kenna- 
metal seats and chipbreakers. 


KENDEX ROLLER TURNERS 


Kendex Roller Turner holders, with 
shank sizes for standard Warner 
& Swasey, Gisholt and Jones & 
Lamson tools. 
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GEARED HEAD LATHES 


With Pre-loeded TIMKEN Bearings Spindle 


11° HYDRAULIC COPYING GEARED 
HEAD LATHE 
for fast production of turned parts at low capital investment ; 
and lebor costs. 
@ Copying unit is fitted to rear of lathe so thot standard lathe 
operation is unrestricted. With a flick of a switch the copying 
unit is then engaged for the reproduction of the first piece 


SPINDLE HOLE CAPACITY 


@ 11” Stendard and gap 
lathes also available. 


16° GEARED HEAD GAP LATHE 
(25" swing in gap) 
@ Electrically operated SOLENOID brake easily adjusted for slow or 
quick stopping of spindle. 


@ An inching button mounted on the headstock permits a jogging action 
of spindle for easy setting of work pieces. 


SALES, SERVICE 
AND PARTS Write for catalogs and prices TODAY! 


AVAILABLE THROUGH _4 STANLEY SHEPPARD 


AUTHORIZED 
DISTRIBUTORS. U. S. Representatives . 30 Church St., New York 7, N. Y. 


USE READER SERVICE CARD; INDICATE A-3-374-1 


The Simmons System 
with 

Thread Triangles 

& Constant Chart 

$10.00 Postpaid 


| 


sin United States 
Over 5000 Engineers, Tool 
Pet. Ne. 2466490 & Pat. Makers & Machinists Can't 
Applied For Be Wrong 
SAVES SO MUCH SIMPLE! PRACTICAL! 
economy von Good for all standard threads. 
that costs so litfle...a vise that cuts down operating ¥ 
time ...a vise that eliminates the need for expensive Good for all non-standard threads. 
jigs and fixtures—Speed Vise does all this and more. THREAD TRIANGLES a an 
w YOU SAVE TIME with Speed Vise because with 
a half-turn and a lift of the handle the jaw is ground gauges in the form of 2 60-degree triangular 
free to slide to any desired opening... and bars. Each set comes with chart of sizes for all stand- 
you have positive locking with the same speed air . , ‘ 
and ease ard threads, thereby eliminating all arithmetic. 
w YOU SAVE MONEY with Speed Vise because many : : 
interchangeable Speed Vise jigs and fixtures For special threads, a chart of triangle thread-con- 
= be made for the price of one old style type stants is furnished, enabling ANY thread to be figured 
x jig. 


by adding 2 numbers only. 


Write today for complete information and prices. 


W. T. Simmons Montgomery G Co., Inc. 
CARDINAL MACHINE COMPANY Box 1303 No. 7 Tichenor Lane 
1819 Dana Street, Glendale, California Amarillo, Texas Newark 5, N. J. 
USE READER SERVICE CARD; INDICATE A-3-374-2 — USE READER SERVICE CARD. INDICATE A-3-374-3 
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= Precision Flatness 


Agitator tank keeps relate, Finish eee. 


~ 


abrasive and vehicle 
in proper suspension i! 


Solenoid valve controls 
mame correct flow of abrasive 


Abrasive mixture flows ff 

down feed track 
Mixture is evenly distributed 


over lap plate by rotating 
conditioning rings 


Conditioning rings keep 
lap plate flat automatically 


Spent mixture drains off 
through serrations 


in lap plate 


Conditioning rings serve 
as standard workholder 


(micro-inch finishes of 2 to 3 RMS—surface flat- 
ness to less than .000011” when required) is being 
definitely achieved on all materials including cast 
iron, steel, stainless steel, magnesium, aluminum, 
brass, carbon, ceramics, plastics and sintered met- 
als. It will pay you to investigate this modern pre- 


A great many valve manufac- cision, yet economical, method of machining. 


turers are included in the more 
than 500 producers of industrial 


equipment using Lapmasters. Get all the facts 
All have found this machine to be the answer to ob- Here are three booklets that 
taining precision flatness, finish and paralielity in will give you the facts on 
production quantities. Types of valves include gate, producing and measuring 
slide, hydraulic, solenoid, rotary, diaphragm, etc. precision flatness and finish. 


The high production accuracy of the Lapmaster Write for your copies today. 


6469 Oakton Street, Morton Grove, Illinois o In Canada: Crane Packing Co., ltd. 617 Parkdale Ave. N., Hamilton, Ont., Canada 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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speed couplers 


aD VOLUME of air... passes a// the air 
you need .. . leakproof . . . positive 
lock ... easy disconnect. 


10 PRESSURE drop . . . most efficient 


coupler by actual test! Cuts operating 
costs for all air-powered devices. 


Write for complete details on performance and sizes. 


THE ARO EQUIPMENT CORPORATION 
GENERAL OFFICES — BRYAN, OHIO SPEED COUPLERS 


Plants at Bryan and Cleveland, Ohio Also AIR TOOLS... AIR HOISTS... 
Aro of California, 3141 S. Grand Ave., Los Angeles 7, LUBRICATING EQUIPMENT .. . AIR- 


Calif. « Aro Equipment of Canada, Ltd., Toronto 15, Ontario 
Offices in All Principal Cities CRAFT PRODUCTS .. . GREASE FITTINGS 
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SA Borolon is a single crystal aluminum oxide 
abrasive possessing superior qualities over conventional 
white aluminum oxide abrasive. It is produced from a 
furnace charge consisting of a molten base with a soluble 
matrix which dissolves, leaving single, natural crystals 


of abrasive grain without crushing. 


SA Borolon is tougher because it is free of the 
inner strains to which crushed abrasive is subjected. 

It penetrates deeper and cuts faster because each abrasive 
particle has more sharp, free-cutting edges. It cuts 

cooler because its resistance to dulling lessens frictional drag. 
Use these new wheels on your tool grinding jobs - 

and see the surprising difference in their grinding action. 
Write for illustrated Catalog Bulletin ESA-272. 


ny. 


SIMONDS 


ABRASIVE CO.| 


SIMONDS ABRASIVE COMPANY YOUR SIMONDS 


ISTRIBUTOR 

Tacony & Fraley Sts., Philadelphia 37, Pa. ~ 
DIVISION OF SIMONDS SAW AND STEEL CO. 
FAST SERVICE 


BRANCHES: PHILADELPHIA, CHICAGO, DETROIT, LOS ANGELES, SAN FRANCISCO, PORTLAND, ORE. 


rin ng eeis or ooiroom use 
. 
— 
i 
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; 
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Over sixty thousand square feet of ultra-modern plant, completely 


equipped with the latest precision machinery, checking equip- 
ment and gages. 


Forty engineers, versed in the instrumentation, production, auto- 
mation and tooling fields. 


Three hundred technicians, assemblers, machine operators and 
tool makers. 


The engineering and/or manufacturing of components, sub-as- 
semblies and complete assemblies from prototype to production 
are our specialty. In addition to this, our tool division is thorough- 


ly versed in handling your tool and automation problems. 


PIONEER TOOL & ENGINEERING CO. 


7401 West Lawrence Avenue, Chicago 31, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-378 
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Two Easily Machined 
Bridgeport Alloys That 
Ofter Outstanding 
Advantages 


by M. A. BUELL 
Chief Staff Metallur gist 


\ 


When everyday requirements call for 
dependable, fast-cutting rod, consider- 
ation should be given to two outstand- 
ing free-cutting alloys: 

Bridgeport Alloy No. 6, the standard 
free-cutting brass rod, has exception- 
ally free-machining qualities. Contain- 
ing 61% copper, 3.4% lead and 35.6% 
zinc, it has a uniform composition and 
can be finished to extremely close tol- 
erances. 

Bridgeport Tellurium Copper Alloy 
No. 112 offers unusually good machin- 
ability — 90 as compared to 100 for free- 
cutting brass Alloy No. 6—but it also 
has extremely high electrical and ther- 
mal conductivity ratings as well as un- 
usually high resistance to corrosion. 

Tellurium Copper No. 112 is ideal for 
all types of electrical parts, welding 
torch and soldering iron tips, as well as 
any other heat- and electrical-conduct- 
ing parts requiring considerable ma- 
chining. 

Comparative ratings of each alloy 
are given below 


Free- 
Machining Tellurium 


Bras Copper 

No. 6 No. 112 
Thermal Conductivity* 67 204 
Electrical Conductivity** 26 90 
Machinability Rating 100 90 
Coid-Working Poor Good 


Hot-Working Fair Good 
Hot-Working Range °F 1300-1450 1400-1600 
*Btu/saq ft/ft/hr/ °F @ 68° F 
\IACS @ 68° F Soft 


Quick Way To Solve Your Metals 
Probiems 


Brass, copper and bronze alloys are all 
available in a widely varying range and 
combination of characteristics. Some are 
free-cutting, some have unusual ductility, 
others intrinsic hardness and still others 
high tensile strength. For best results, 
however, the metal should be matched to 
the job, both from the standpoint of ma- 
chining as well as eventual product use. 
An easy way to get the answer to these 
questions is to talk over your metals selec- 
tion problems with your Bridgeport sales- 
man. Backed by Bridgeport’s Technical 
Service, he can give you the finest possible 
help in solving your metals problem. 


B 


March 1957 


BRIDGEPORT BRASS 


Reporting New Developments in Copper-Brass Alloys and Metalworking Methods 


Free-Cutting Bridgeport Brass Piays 
Vital Role In Manufacture Of 
High-Precision Hypodermic Needies 


Roehr Products Company, Inc 
Waterbury, Connecticut, and Deland, 
Florida, manufactures over 1000 differ 
ent types of hypodermic needles for 
every kind of medical and veterinary 
use. Each needle is designed and manu 
factured to high precision standards 
and to meet exacting tolerances on in 
side and outside diameters, finish and 
concentricity. 

Hub Requirements 

The hubs—an extremely important 
part of the needle from the point of 
view of exact fit— are made of Bridge- 
port Free-Machining Brass Rod, Alloy 
No. 6. Hub needle holes range from 
018” to .085”. Hubs are secured to the 
needles in a single press operation. In 
securing the needles to the hub it is im- 
perative to avoid exerting excessive 
pressure — otherwise the needle walls 
would be pressed together and the nee 
dle would be constricted and useless. 
At the same time, the closure of the hub 
around the needle must be perfectly air- 
and liquid-tight. Each finished needle is 
tested under 45 pounds of pressure be- 
tween the needle and the syringe. 


BRIDGEPORT BRASS 


t Bridgeport Brass Company, Bridgeport 2, Connecticut, Offices in Principal Cities 
In Canada: Noranda Copper and Brass Limited, Montreal 
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Free-Machining Grass is 
Versatile 

The adaptability of Alloy No, 6 to 
the precise requirements of hypodermic 
needle manufacture is but another of 
the increasing number of jobs that this 
all-around alloy does so well. Its out- 
standing corrosion resistance is espe- 
cially important in medical and phar- 
maceutical use. Its affinity for plating 
is another quality that governs its use 
in these instruments 


Wide Number of Uses 

Many millions of needles are manu- 
factured annually by Roehr—each must 
be flawless. Vaccine programs, blood 
banks, hospitals, doctors, veterinarians, 
research organizations, pharmaceutical 
houses — all must be sure that the nee- 
dles they use are perfect in every respect. 


Worth investigating 
Perhaps your present or future man- 
ufacturing or fabricating needs are not 
so exacting as Roehr's—perhaps they 
are more so. In either case, it will pay 
you to look into the impressive possi- 
bilities of Bridgeport Free-Machining 
Brass. Your Bridgeport salesman, with 
Bridgeport Technical Service behind 
him, will be glad to help. Call him. 
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Seven Main 
Recesse. 
are hored with 


Haves STELLITE tool 


interrupted 
cuts per grind 


Haynes tools machine the main bearing re- 
cesses in S20 cast iron engine blocks between grinds. Each 
of Tb tools used in the set-up makes 150 interrupted cuts 
in each block a total of 48,000 interrupted cuts per 
grind. The tools remain in operation for a full eight-hour 
hift, without chipping or spalling. Other tools tested on 
this job chipped under the constant hammering of the 
intermittent cuts, and had to be replaced in less than 
in 

Standard tool bits sin. square and 2 in. long, made of 


alloy No. 3, are used for this operation, 


Nowe 


TRADE MARK 


S 
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__ Floor to Floor Time. .1 min. 15 seconds 


Only 0.015 in. of metal has to be removed when the tools 
are sharpened, and the toals can be reground about 30. 
times. Then, when they are too short to be used for boring 
the main bearings, they are used to machine the smaller 
cam bearing recesses. In this second operation the same 
tools can be reground about 50 times more! 

There are four grades of Haynes STELLITE metal-cutting 
tools varying in hardness, compressive strength, and impact 
resistance. For a complete description of properties, sizes, 
and recommended operating data, write for the free booklet, 
“Haynes Metal-Cutting Tools.” 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 
Sates Offices 


Chicago Cleveland Detroit - Houston Los Angeles - New York San Francisco Tulsa 


“Haynes” and “Haynes Stellite” ore registered trade-marks of Union Carbide and Corbon Corporetion 
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Call the “STANDARD” Man... 

to advise the most economical operating 
procedure, based on knowledge and long 
experience. 


He will help you select the best type of tap 
for your job from their Complete Family of 
metal cutting tools. 


Quality Tools Sinoe 188) 


_ Complete line stocked by 
Too! Distributor in your area 
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Heavy Cut-off Work 
Now Done with Band Sawing Economy 


HORIZONTAL SAWING HEAD 


Unique design insures ample power 
and rigidity for new rugged beam 
2” wide Demon HSS Sow Band. 
You get heavy cuts at high 
speed, long band life 
at low tool cost. 


FEATURES 


Finger tip control for instant response 
to change in speed or direction. (Man- 
val control also available.) 


Powered rollers position the heaviest 
work pieces 


Fluid drive speed control meets broad 
range of cutting requirements. 


Automatic indexing table 
Power positioned hydraulic vises 
Automatic self-drain chip removal 


Positive feed coolant system 
See DoALL 


Booth 160 


Western Metal Congress 


Los Angeles——March 25 
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POWER SAW 
24” x 24” Capacity 
HEAVY DUTY Horizontal CUT-OFF SAW 


New Design packs power, rigidity 
and speed for the big cut-off jobs. 


Here’s a machine that was designed from the ground up to meet 
a growing need by steel mills and warehouses, shipyards and 
other fabricators for high speed, dead accurate cut-off of heavy 
work pieces. 


The new DoALL Power Saw Model 24 packs power, rigidity 
and speed behind a new rugged, continuous cutting 2” wide 
Demon HSS band. It will cut heavy bars, pipe, billets and 
structural shapes in a fraction of the time at a fraction of the cost 
of any cut-off machine of comparable capacity. And the nar- 
row-kerf cut will give you a bonus of many more cuts per piece 
in material savings alone! 


Its revolutionary horizontal design results in a combination 
of structural simplicity, speed and accuracy of cut with new 
ease of handling heavy work. Variable speed, fluid drive, com- 
plete automatic operation, automatic indexing of blanks up to 
12’ long, and power positioned hydraulic vises are just a few of 
the revolutionary time and money saving features of this new 
Power Saw. Call your local DoALL Sales-Service Store for 
details on this outstanding investment today or write: The 
DoALL Company, Des Plaines, III. 


For Lowest Cost . . . do it on the DoALL! 


SHOP SUPPLIES 


MACHINE TOOLS CUTTING TOOLS INSTRUMENTS IN sTOCK 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-382 
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Starrett 


WW) CUT MAINTENANCE 


With fewer parts and interchange- 
able gear assemblies in No. 25, No. 
655 and No. 656 sizes, Starrett Dial 
Indicators cut maintenance costs. 
You keep more indicators in service 
longer with fewer spare parts to 
stock. The entire gear assembly can 
be removed as a unit for conven- 
ience in servicing. 


improve accuracy 


Simplified design with rugged, rigid 
construction means Starrett Dial 
Indicators are less subject to fric- 
tion and wear. Replaceable low 
friction jeweled or inserted bronze 
bearings align accurately to elimi- 
nate end play. Rustproof stainless 
steel gears and tempered pinions, 
stainless and tempered racks and 
spindles and heavier bridge and 
case, all make for lasting accuracy. 


SEND THE COUPON /or catalog describing the complete line of Starrett 
High Precision-Low Friction Dial Indicators. 


vows 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 
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- FOUR WAYS TO IMPROVE 
YOUR GAGING PROGRAM 


HIGH PRECISION 
LOW FRICTION 


Dial Indicators 


INCREASE EFFICIENCY 


New easy-reading dials, satin 
chrome exterior finish and con- 
trasting black bezels help operators 
read faster and more accurately with 
less eye fatigue. Count hands on 
long range models read directly in 
decimals... no calculations. 


4 IMPROVE PERFORMANCE 


Direct acting springs completely 
around the spindle or rack elimi- 
mate cocking and side friction. 
Action is smoother, more accurate, 
with less contact pressure. And 
with the new Nonshock mech? nism 
to stop shock before it reaches the 
gear train, Starrett indicators stand 
up longer evef on brutal gaging 
applications. 


HAMICS HAND MEASURING TOOLS AND FRECIHION | 
OAL INDICATORS « TAPES PRECHION Kal 
woul taws tawt BAND 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-383 


Interchangeable gear mechanism 
features simplified unit construction 


View with back removed 
showing inside mechanism 


The L. S. STARRETT COMPANY, Dept. E 
Athol, Massachusetts 


Please send information on Starrett High 
Precision-Low Friction Dial Indicators. 


Nome Title 

Company. . 

Street and Number... 
City... dene... State...... 
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Skinner Power Chuck eliminates 


cost of special grinding operation 
.. . increases production, too 


In this plant, a Skinner “junior” Power Chucking Unit 
replaces the standard collet chuck of this small Hard- 
inge turret lathe, 

When the collet was used, work pieces had to be held 
to tolerances of .004” for proper chucking, which made 
necessary a special grinding operation. Installation of 
this Skinner Power Chucking Unit eliminated this spe- 
cial operation, since the jaw movement of the Skinner 
Power Chucking Unit will permit wide variations in 
diameter with no chucking problems whatever. 

In addition to this saving, the instantaneous automatic 
gripping and releasing of the work pieces has notably 
increased production, 

Skinner Power Chucks will convert your prescat lathes 

small and large — into high-production machines, 
and will greatly reduce your most important cost factor 

overall machining time. Write Department 183 and 
ask for Catalog 68P, with complete specifications, ap- 
plications, and installation instructions, 


INNER 


Simple, Dependable, Safe Operation 
The tight gripping jaws are closed or opened instantly by an actuating 
wedge operated by a double-acting air cylinder. This simple mechanism 
is positive and trouble-free — there are only four moving parts in the 
chuck head. If air pressure suddenly fails, the jaws do not release the 
work piece, but continue to hold it tight until air pressure is restored. 


Reduces operator fatigue, 
increases efficiency 


Especially on your larger 
lathes, where hand wrenching 
is a time-consuming, fatiguing 
process, Skinner Power Chucks 
assure more efficient operation 
— since air pressure does the 
hard work. Operator's hands 
are free to guide and position 
work pieces accurately. 
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THE CREST OF QUALITY | 


OK multi-operation tools— 
more beef in the body 


One man, 
one machine, 
one pass, 
nowedoes the work of sia 
A winning combination to reduce costs... 
OK modern milling cutters 
mounted on modern milling machines 


800 Elm Street 
Milford, New Hampshire 
FREE: FIFTY PAGES OF NEW ENGINEERING PRINTS SHOWING ADVANOE IDEAS IM MULTIDIAM, 


THE OK TOOL COMPANY, INC: 


March 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-385 
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"TA BETTER LIFE THROUGH 
CREATIVE MANUFACTURING’’ 


TL. BETTER LIFE THROUGH CREATIVE MANUFACTURING 


Greenlee salutes the 
American Society of 
Tool Engineers on their 
25th Anniversary. 


EE 


1866 1957 


Creative manufacturing begins with creative planning. Baffling 


problems of production have a way of disappearing when you invite 
Greenlee engineers to participate in your preliminary planning. 
These men are well acquainted with the mechanics and economics of 
mass production. Their thinking is sound . . . creative. It will 


pay you to investigate. Write or phone for a consultation today. 


GREENLEE STANDARD AND SPECIAL MACHINE TOOLS 


®@ Multiple-Spindle Drilling and Tapping Machines 
© Transfer-Type Processing Machines 

@ Six and Four-Spindle Automatic Bar Machines 
@ Hydro-Borer Precision Boring Machines 


GREENLEE 


BROS. & CO. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-386 The Tool Engineer 
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Vacuum sintering has supplied the answer 
to the problem. The blanks ore electroni- 
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Vacuum Sinte 
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g is only one of Valenite’s advanced 
techniques. 
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THE PROBLEM: 


Broach the complex “Christmas tree” in 


Stellite alloy jet engine blades; hold 


0005 tolerances; maintain high produc- 


tion rates. 


Conventional broaching tools failed to do the 
job and were worn out after only a few passes 
through this tough material, But, by using rug 
ged equipment, an ingenious tooling setup, and 
Valenite vacuum-sintered carbide on the 
broaches, Detroit Broach and Machine Com 
pany, of Rochester, Michigan, solved the prob 


lems of this “impossible” job 


Say Detroit Broach engineers: “Broaches tipped 
with Valenite carbide hold up amazingly well 
on the jet blade job. Also, the preformed car- 
bide blanks arrive at our plant exceptionally 
close to finished dimensions, thus our finishing 
work is cut to a minimum. Our customer is 
pleased with the results we were able to give 
him on this job; we are pleased with Valenite 
quality and service.” 


Maybe you have a tough machining job in your plant where VALENITE carbide can cure production head- 


aches And remember 


you get faster delivery on money-saving preformed carbide parts from Valenite! 


ALENITE 


METALS 


Division of the Valeron Corporation 
Box 205 * Royal Oak, Michigan 


pa Solved _ a tough broaching problem! 

AFTER 


to see what vacuum sintered carbide can Go-turn p 


*The Oakite CrysCoat 
Cleaning-Phosphating Process 
for preparing metals for painting 


GENERAL ELECTRIC water coolers combine modern styling with advanced 
engineering. And World-Famous GENERAL ELECTRIC dependability 

assures long, useful life and trouble-free operation. Beneath the beautiful 
gray-hammered finish of these compact units is a fine protective phosphate 
coating of CrysCoat to make the finish look better... last longer. 


There’s an Oakite CrysCoat Process to suit your particular set-up : — 
1. Zine phosphating in spray washer 
2. Zine phosphating in tank 
3. Iron phosphating in spray washer 
4. Iron phosphating in tank 
Each CrysCoat Process gives you a fine phosphate foundation 
for long-lasting paint adhesion. 
Each CrysCoat Process protects against corrosion under the paint. 
Each CrysCoat Process is easy to control. 
Each CrysCoat Process is solidly backed by nationwide Oakite Service 
that unconditionally guarantees satisfaction. 
Illustrated literature describing the Oakite CrysCoat Cleaning-Phosphating 
Process gladly mailed on letterhead request. 
Oakite Products, Inc., 19 Rector St., New York 6, N. Y. 


CrysCoated Products 
Look Better... Last Longer! 


Technical Service Representatives Located in Principal Cities of United States and Canada 


March 1957 FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-3-389 
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cost-saving tips on 


SPECIAL SCREWS Angle lron Cut Off Die 


18, cut off die, for 
2"x2"x14” and lighter angles. 
Mounted in leader pin die 
set. Fits ’most all makes of 
* 25-ton and larger presses. 
Simple shearing action insures 
~ f other of the many different 
kinds of punches and dies in 
stock or made to order for 
foot, hand or power opera- 
tion. Also adaptors and die 
shoes to convert your press. 
Each precision-made. 


\ 


What are your punch and die 
needs? Consult us about your 
problems. Prompt service on 
““specials’’ made to your order. 


Send for free iiiustrated catalog 
No. 154 AC Net prices shown 


WARD Machinery Co. wesrinron Chicago 6 


USE READER SERVICE CARD; INDICATE A-3-390-2 


USE STANDARD SCREWS IF POSSIBLE. Save money 


by designing the job to the screw. Use specials only 
where absolutely required. k R A K 
DETERMINE YOUR APPLICATION REQUIREMENTS. 


Over-design and under-design both waste money. 


consutt rastenine sPeciaust. bs me vetore |) Hand Finishing Bottlenecks 


finalizing your design. His suggestions may lead to a 


simpler, lower-cost answer. with PORTABLE ° ELECTRIC 
Sy ‘ DON'T MAKE SPECIALS YOURSELF. It actually costs 
oe , less to use a dependable, experienced screw manufac- RECIPROCATING TOOLS 


turer. No hidden costs, no tie-up of your valuable men 
and machines. 


BUY FROM YOUR INDUSTRIAL DISTRIBUTOR. He can ONE TOOL- ld USES 


expedite delivery, provide valuable local services and 
is convenient for re-ordering. 


BURRING 
@ Your most dependable source for special screws is Mac-it. 
Production flexibility assures maximum quality at lowest 
cost; engineering assistance is always available; personal POL! HingJ 

attention to each order by craftsmen means exact compliance (_”” HONING — 
with your blueprint specifications. — 


SCeapy 


For finest service and fastest delivery on orders for one 


or 100,000 “specials, contact your local Mac-it distributor These handy tools will cut out many tedious hand filing ond 
9: Mac-it Screw Division, Strong, Carlisle & Hammond, finishing ne oe Uniform 
1392 West 3rd Street, Cleveland 13, Ohio. am. 


Light in weight—Delivers Vs” or %” fixed stroke at 1000 
strokes per minute—Operates on 110 volts AC or DC. 


ACME TOOL COMPANY 


M AC 7 hex socket SCREWS 75 W. Broadway New York 7, N. Y. 
"EE alloy cap « set 


USE READER SERVICE CARD; INDICATE A-3-390-1 USE READER SERVICE CARD; INDICATE A-3-390-3 


390 The Tool Engineer 


| _.Punches and Dies 
= 
| 


make gages 


and dies that last 


times longer and 


HANCES are you can 

make your gages or 
dies last three times longer 
by making them from Graph- 
Mo’ tool steel. Users report 
that Graph-Mo tool steel 
outwears other tool steels 
on an average of 3 to 1. A 
combination of free graphite 
and diamond-hard carbides 
in its structure makes this 
possible. 

And you can make gages 
and dies faster, too, with 
Graph-Mo. Constant Pres- 
sure Machinability tests show that Graph-Mo steel 
machines 30% faster than other tool steels. 


100 times magnification of 
Graph-Mo showing free-graph- 
ite and diamond-hard carbides. 


The gages and dies you make from Graph-Mo steel 
will not only give you the important benefits of wear- 
ability and machinability, but also they'll stay accurate 
longer. Tests prove the stability of Graph-Mo steel. For 
example, a typical master plug gage made of Graph-Mo 
steel showed less than 10 millionths of an inch varia- 
tion from its original dimensions after 12 years of use. 
It’s the most stable gage steel ever made. 


Because Graph-Mo steel has a minimum tendency to 


make them faster 


pick up, scuff or gall, it makes for a much better surface 
on your dies and gages. Graphite particles in Graph-Mo 
steel act as a “built-in” lubricant. Tests on the Amsler 
Wear Machine show Graph-Mo steel has twice the re- 
sistance to galling compared with ordinary tool steels. 

So to get the most wearable, machinable and stable 
tool steel there is, get Graph-Mo, You can readily tell 
it by its “graphitic look””—the tiny, scattered parallel 
marks just barely visible on a piece of polished Graph- 
Mo. Insist on this “trade-mark” that's part of the steel 


Graph-Mo steel 
plug gage tested 
for 12 years to 
prove stability. 


itself the next time you buy gages, dies or tool steel. For 
more information, write The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”, 


AKEN 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Yes! Sossner taps are tem- 

pered, not just once, not 

just twice, but THREE 

TIMES, The result...a 

tougher, more reliable, longer lasting 
tap...less chipping...less breakage. 


Triple Tempering, standard with Sossner, 
can make all the difference. Get FULL 
VALUE taps... Get SOSSNER. 


OTHER SOSSNER EXCLUSIVES 


elektraLUBE.. SPIRAL TAPS... 
A permanent Super \ The most complete line 
High pressures at/A andy Regular Style... #4 thru 5/16” 


Hook Style... #3 thru 5/16” 
Three Flute Style.....1/4” and 1/2” 


Double Scoop Style.. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-392 The Tool Engineer 


— 


One 
GS 
EMPER 
| Malas 3 / 
ne 
tne 
| 
elektra ta ver at these 
critical points and provides per- *® 
SOSSNER TAP & TOOL CORPORATION 
©. FACTORY WAREHOUSES IN NEW YORK AND LOS ANGELES * DEALER STOCKS IN OTHER CITIES = 
4 392 


Here’s how YOU SAVE with BOSTON, «. 
BORED-TO-SIZE SPROCKETS 


complete with keyway and set screw... ready to install 


YOU SAVE time 
and cost of reboring 


YOU SAVE time and 
cost of keyway cutting 


cost of drilling and 
tapping for set screw 


~ 


Your Boston Gear Distributor 
can deliver promptly any size 
and bore you need from the full 
selection of 321 different pinions 
on his BORED-T0-SIZE SPROCKET 
stock rack. 

Why “do-it-yourself”... at 
double the cost? Select the 
sprocket you need From STocK, 
and get Boston Gear precision, 
finish, and performance that as- 
sures longer service life for both 
sprocket and chain. See Catalog 
No. 56 for complete listings — 
and other Boston Gear Sprockets 
to meet any drive need. Boston 
Gear Works, 83 Hayward St., 
Quincy 71, Mass. 


CALL YOUR 


DISTRIBUTOR 


FOR DELIVERY 
OFF-THE-SHELF 

AT FACTORY PRICES 
STOCK GEARS 
SPROCKETS and CHAIN 
SPEED REDUCERS 
BEARINGS * COUPLINGS 


For neorest Distributor, look under “GEARS” 
in the Yellow Pages of your Telephone Book. 
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YOU SAVE time and 


7124 
STANDARDIZED 
PRODUCTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-393 


YOU SAVE delay 
and cost of downtime 
in emergencies 
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BEFORE BRUSHING 


AFTER BRUSHING 


Worm turns for faster finish 


a fine feather burrs and blending surface 
junctures on steel worms is an exacting Operation 
Hand methods are slow and costly . . . quality irregular. 

Today, using Osborn Brushamatic» Methods, vastly 
improved results are achieved quickly and economically. The 
operator merely loads and removes the part from the 
machine. No special skill is required. Absolute uniformity, 
piece after piece, assures uninterrupted assembly, 
eliminates scrap loss. 

Results that can be obtained by Osborn Power Brushing 
methods are virtually unlimited. Without obligation, an Osborn 
Brushing Analyst will survey your manufacturing needs, 
Write The Osborn Manufacturing Company, Dept. D-32, 

5401 Hamilton Avenue, Cleveland 14, Obio. 


Oshorn Brushamatic 3A. . 


Send TODAY for the new 20-page 
Brushamatic Booklet. 


BRUSHING METHODS e POWER, PAINT AND MAINTENANCE BRUSHES 
BRUSHING MACHINES e FOUNDRY MOLDING MACHINES 


394 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-394 The Tool Engineer 
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Convenience e Economy e Efficiency e 


RELIEVED KEY 
SEAT—for easier 
set-up. 


FLOATING 
HOLDER 


(Patent Applied Fer) 


SEIBERT THREADED 
SHANK —precision 
ground to insure 
close adjustment. 


SHUR-LOCK MICRO 
NUT—gradvated for 
easy and accurate 
adjustment. 


Fast Change Pre-Setting Collets 
Reduce Number of Holders Needed 
Now, with the new Seibert Floating Holder equipped 
with interchangeable auxiliary collets, you can substan- 
tially reduce costs on tapping and reaming jobs requir- 


EXTRA BEARING 
CAPACITY — with- 
stands heavier 


enat Qatiiie, ing duplicate pre-set tooling. As illustrated, the auxiliary 
collet is snap-ring mounted in holder for quick and easy 
removal. No wrenches or drifts are required. An in- 
lpg ternal adjusting set screw permits pre-setting tools in 
— permits rapid, . 
quavenieatehangee. collet without removing Iders. Thus you require 


fewer holders per job, and because collets are inex- 
pensive you effect substantial savings in overall tool 
costs. Close concentricity is maintained because tool 
is accurately held in collet by trepan clamp which is 
precision machined to close limits. Elimination of 
hex nut clamping principle also provides extra 
clearance when tapping in counter bored holes. 


Heavy Duty Holder Assures Long Service Life 


The holders are heavy duty roller-type and are 
especially designed with extra bearing capacity to 
assure long service life. All shank types are avail- 
able in a range of sizes including 2 adjustable 


ADJUSTING SET SEIBERT TREPAN 
SCREW-permits DESIGN — clamps 
pre-setting cutting tools for close con- 
tool. centricity. 


adaptor shank illustrated. Send for full informa- 
tion today on these new cost cutting tools, 


TAP COLLET 


WRITE FOR COMPLETE DATA 


Get the complete story on the new Seibert 
Floating Holder. Ask for illustrated 
specification sheet or have a Seibert Sales 
Engineer call at your plant to check over 
your tooling requirements. 


INTERCHANGEABLE 
DJUSTABLE COLLETS 
REDUCE YOUR 


Tension or 800 Series 
Compression Spindle 
Tap Drivers Extension 


SEIBERT & SONS, Enc. 1003 &. CHENOA, 


QUALITY muctipce DRILL SPINDLE AND PRODUCTION TOOLS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-395 395 
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900 Series Sur-Lock j 
Spindle Adjustable 


CARBORUNDUM® INTRODUCES: 


Maximum Automation Potential 


newest concept in Abrasive Technology 


predicts metal removal savings with 


abrasive belts before capital investment 


is a new widustrial forecast method. 
It is designed for automation-minded manu- 
facturers whose production operations 
include heavy stock removal, finishing or 
semi-finishing of component parts. M-A-P 
pr chicts operating ost savings and produc- 
tion mereases resulting from the engineered 
application of the correct machine and abra- 
sive belts in advance of any investment in 


material or equipment, 


M-A-P is actually the application of science 
to metal removal —economic science and 
abrasive science combined to take the 
guesswork out of grinding. M-A-P formulas 
were developed by The Carborundum 
Company's Coated Abrasive Engineers from 
a study of all standards and factors enter- 
ing into abrasive belt grinding operations. 
M-A-P is based on the accumulated knowl- 
edge of Carborundum’s years of coated 


abrasive manufacturing experience and the 


Niagara Falls, New York 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-396 


abrasive machinery know-how of its Curtis 
Machine Division. 


Maximum Automation Potential predictions 
are now available to you as a standard en- 
gineering service of The Carborundum 
Company's Coated Abrasives Division. To 
get an M-A-P study on one of your present 
or planned metal removal operations, you 
need only supply a few basic production facts. 
M-A-P 


formulas are applied specifically to your 


Carborundum engineers do the rest 


operation—an M-A-P Recommendation is 
then mailed back to you. Now, with M-A-P 
you can predict and compare return on in- 


vestment-—without obligation. 


For further information, write to The Carbo- 
rundum Company, Dept. 310, M-A-P, Senior 
Coated Abrasives Engineer. Ask for the 
M-A-P Brochure which explains this new en- 
gineering service to industry in detail. 


CARBORUNDUM Coney 


COATED ABRASIVES DIVISION 


The Tool Engineer 
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YEARS THE JOB 


SUPER IBH CUTTER 


For aluminum, steel, most other metals. Ali 
the features of our HBH Cutter except 

@ Blades are at 10° positive angle to 

radius 

© Number of blades is diameter +2 
For efficiency, select the correct grade of 
carbide for the metal; grind to the proper 
angie. Your Super |BH Standard Cutter will 
do the rest! 


21650 HOOVER RD. - DETROIT 13, MICHIGAN 


CHICAGO DET ROUT 


FOR FURTHER 


and our 


SOLID 
CARBIDE 


cutter’s still 


Hundreds of tool men everywhere tell us willingly why they 
specify Super HPH and IBH Standard Milling Cutters. As a 
tool engineer, machinist or tool buyer you'll value these 
reasons why many shops have worked Super cutters for over 
ten years, always with economy and quality. 

Here's why: For high speed machining of cast iron, malleable iron or 
brass, our HPH cutter has big solid carbide blades for maximum strength 
and elimination of braze strains. Blades are set radially, the number being 
the diameter x 2. You sharpen with a minimum removal of carbide — not 
the '4”" you lose with serrated-back blades — as Super blades can be moved a 
few thousandths or less at a sharpening. Then after scores of sharpenings, 
you use the carbide down to a stub because our wedge (with a filler-blade) 
gives you a locking area the complete length of the slot. The blade is solid 
as though part of the body itself since there are no back-up screws. If a 
wreck occurs —as it may in the best of shops—only the wedge is damaged or 
scrapped, not your cutter body. There are no threads in the body to strip 
as our wedges are tapped to take locking screws let in from the back 

The Super cutter body is #4130 Steel, heat treated for optimum 
strength. Drift pockets are machined under wedges for quick removal or 
adjustment. Mounting is versatile; it may be bolted on a 450 NMTB mount 
and it also has a keyway and ground 
bosses for arbor mounting 

Why not write for our complete 
catalog of solid and carbide tipped 
tools and the name of our stocking 
distributor near you. Thousands of 
satisfied tool buyers must be right; 
we'd like to have you join them. 


TOOL COMPANY 


Subsidiery of Van lnc 
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Above: die which 
hes been band-sawed to 
rough shape, being hand 
finished with woodworking 
tools to required accuracy. 
Use of Hi-Den can reduce 
die fabrication and forming 
costs 


In aircraft and other light metal industries — wher- 
ever tooling cost is an important operational consider- 
ation — HI-DEN has effected phenomenal savings. 
Forming, stretch, draw and press-brake dies, Yoder 
rolls, jigs, fixtures and pressure pads are but a few of 
the more than 100 successful applications of HI-DEN. 


HI-DEN is a laminate of wood veneers impregnated 
with phenolic resin and compressed under extreme 
heat and pressure to approximately half its original 
thickness. The resultant composition — only 1/6 as 
heavy as steel — is about three times as strong as equal 
weight of steel yet is easily shaped with standard tung- 
sten carbide tools. 


It has high dimensional stability and is virtually 
impervious to oil and moisture. Used in forming 
tools, HI-DEN’s low coefficient of friction eliminates 
scratching and burring. HI-DEN treats the metal 
better and results in far lower scrap. 


Our Technical Bulletin and 
literature show how to get in- 
creased production of superior 
quality products —at lower 
cost — with HI-DEN. Send 
for it today. 


_ 32 Water St., Wakefield, Mas 
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Hold irregular workpieces rigidly 


by nesting them in CERRO ALLOYS 


The unique combination of low melt- 
ing temperature and non-shrinking 
qualities in CERRO ALLOYS make them 
on excellent nesting motria in jigs, 
chucks and fixtures for irregular shaped 
pieces. The illustration shows how a 
jet engine “pinetree’ turbine bucket 
can be held snugly in o special fixture 
for grinding. After locating the bucket 


properly in the large cylindrical hole, 
the latter is filled with molten Cerro 
Alloy. After grinding the bucket, it is 
removed from the fixture by melting 
out the motrix in hot water. In such 
applications the low melting tem- 
perature of the Alloy eliminates oll 
danger of annecling of burning the 
workpiece 


See you at Booth #848 
Western Metal Exposition 


Send for further information. 


CERRO DE PASCO SALES CORPORATION 


300 Park Avenue, Room 1503, New York 22, N. Y. 


USE READER SERVICE CARD; INDICATE A-3-398-2 


TO OBTAIN FURTHER 


INFORMATION ABOUT 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


TODAY APPEARING IN THE ISSUE OF THE TOOL 


ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 233. 
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product: Parkwood 
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and bene 
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THE ONE BEST WAY TO SELECT 
HEAT TREATING EQUIPMENT 


Talk it over with the 


That is exactly what we can offer you at Lindberg. 
A design and engineering staff concerned only with 
the development of equipment for applying heat to 
industry. This staff produces the most complete line 
of such equipment in the industry — heat treating fur- 
naces, melting furnaces, ceramic kilns, high frequency 
induction units; big ones, small ones, electric or fuel- 
fired, built in our own plant or field-erected. 


most experienced furnace 


experts you can find 


Whatever your requirements Lindberg’s staff will 
study them without prejudice recommending the 
correct equipment to fill them whether you need only 
a simple heat treating furnace or a specially designed 
and developed installation to answer an exceptional 
problem in a newly-efficient way. You can be sure 

you have the right answer when you leave it to 
Lindberg. Get in touch with your nearest Lindberg 
aj Micld Representative. (See your classified telephone 
@ikectory or write us direct.) 


This Lindberg Carbonitriding and 
Corburiting Furnace (electric or fuel- 
fired) is Ohe of the most widely-used 
heat Weating units in the world. 


LINDBERG ENGINEERING 


2447 West Hubbard Street, Chicago 12, Ilinols 


if You're at the Western Metal Show Les Angeles Plant: 11937 5. Regentview Ave., at Downey, Calif. 
look in on Lindberg at Boeth 478 Caneda—Efco Lindt 
March 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARO; INDICATE A-3-399 
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DOUBLE HEADER Two track mounted Carlton radial drills tackle 5 beams in a 
single set-up at Harris Structural Steel Co., New Market, N. J., where 11 
other Carlton radial drills are also used for this important hole production. 


on the 
THE STRUCTURAL STEEL 


Mobility, king size and engineering skill have 
made Carlton the leading radial drill in the 
structural steel industry. Special track mounting 
takes Carlton’s drilling facilities up and down 
the entire length of even the longest beam. And 
Carlton’s long arm reaches out over several beams. 


In addition, Carlton has engineered several in- 
genious and inexpensive devices which make 


MOHAMMED GOES TO THE MOUNTAIN It’s smarter, easier 
and cheaper to bring the drill to the beams. And 
the Carlton radial drill on wheels is just the machine 
tool for the job. Drills through this heavy steel beam 
like so much cheese . . . and there's plenty of room 
for three or more beams under the long Carlton arm. 
Photo courtesy Ingalls Iron Works Co., Birmingham. 


The Tool Engineer 


As 
— 
‘ om 
| 
= | 
} 
. 
100 


INDUSTRY 


multiple beam drilling accurate, 


practical. 


Carlton brings every industry the advantage of 


® a broad range of sizes: arm lengths from 3-ft. 
to 12-ft., column diameters from 9” to 26” 


@ a choice of three speed-feed control systems: 
programming, preselector and manual. 


March 


1957 FOR FURTHER INFORMATION 


4 FOR 1 Paxton & Vierling Steel 
Company, Omaha, quadruples 
steel beam drilling with this Carl- 
ton 4A radial drill mounted on 
tracks. Cam rollers keep the arm 
always at 90° to the rails, and a 
measuring device on the head 
measures out the exact hole loca- 
tion on each beam from a “wit- 
ness” or center line, This Carlton 
engineered set-up drills 4 huge 
beams, saves laying out each piece 
separately. 


@ an exclusive combination of standard features 
at no extra cost: 3-unit power clamping, low- 


hung drive, positive tooth feed clutch, and 
easy, economical operation and maintenance. 


There's a Carlton radial drill for every drilling 
requirement. Write for descriptive bulletins. The 
Carlton Machine Tool Co., Cincinnati 25, Ohio. 


specialists in radial drills 
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SURE STARTS! 
DEPENDABLE OPERATION! 
UNIFORM WELDS! 


LINCOLNWE 


Automatic, Submerged Arc Welders 


best for automatic production... structural fabrication... 


gives you: 

@ uniform welds under irregular conditions 

@ choice of cold starts or hot starts 

@ infinitely variable and reversible inching speeds 
@ choice of DC, AC or engine driven power sources 


Write for Bulletin SB-1355 
containing specifications 


oe ee eas/est to adapt to any fixture. 


LINCOLN ELECTRIC 


Dept. 5013, Cleveland 17, Ohio 
The World's Largest Manufacturer of Arc Welding Equipment 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-402 The Tool Engineer 
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now, in air tools, too, 


The famous PG-K-L030L Die Grinder hes ® Erickson precision collet chuck—1/4 collet is 
7 great features that make it right for you/ standard. 3/64" to 7/32" collet furnished at no 


extra cost if specified 


@ Weighs just 12 ounces! 4 5/8" long. Only 5/8 


i from side to center of spindle eWNo high pitched whine-—exhaust muffied by 
t i il 
© 30,000 RPM. Powerful 4-bladed motor—not a tur- ee ee 
bine—holds speed under load Chuck guard allows finger-tip control 
: ® Air exhaust to front of tool keeps work clean @ Choice of lever or locking-button throttle 


Model PG-K-1030L Afidert Collet Die Grinder for use with 
mounted wheels, point and hurr Complete oth wrench set 
collet guard, 8’ length V4" leader hose cision jobs...and with less worker fatigue in the 


You boost production, cut costs on close, pre- 


bargain! 


Thats what plants all over the country are 
CHUN? 0) doing with this terrific litte performer by Rem- 
ington—the newest name in powe!r tools and 


famous for 141 years for quality in sporting 


® GALL TOOL COMPANY firearms and ammunition 
all Division of Remington Arms Company, Inc. 
25000 S. Western Avenue « Park Forest, Illinois The PG-K-1030L is ty pu al of our ¢ omplete 


line of high efficiency air tools built for any 


~\, power tool application, Let us tell you about 
them. 


MALL TOOL COMPANY 
Division of Remington Arms Company, inc., Dept. C41 


25000 Western Avenue Park Forest, lilinols 


Please send free catalog on Aw Tools 


Electric Impact Wrenches Super versatile Flexibie 
“The Maintenance Handyman Shaft Grinders NAME 
Specifications eulject lo change without notiwe 
STREET 
Congratulations to ASTE on Its Silver Anniversary wei ee 
March 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-403 403 
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The greatest advance since 
SPARCATRON established 
spark erosion machining 
on a commercial basis 


Up to four spark-heads can 
be operated from one control 
cabinet. The current 1s 
automatically cut off when 
the electrode has penetrated 
the workpiece to a predeter- 
mined depth allowing one 
operator to supertise a 
5 number of heads 


APABLE of operating three to cight times as fast 

as the Mark II model, depending on the type 

of material and finish required, the latest 
SPARCATRON spark erosion machine, Mark III, has 
exceptional accuracy and increased capacity. The new 
design also features ease of access for loading the table 
and setting the servo-head and the facility for 
quick and accurate alignment of the electrode. 
SPARCATRON affords the best means of “cutting” 
intricate shapes, profiles, forms, or impressions in 


both hard and soft current-conducting materials. 


SPAR CALROW 
Pioneered and established in ‘the 
toolmaking industry for spark- 
machining reconditioning 
press tools and dies and wire 
drawing and extrusion dies in 
cemented carbides and hardened 
steels There are extensive 
applications for ‘cutting’, recon- 
ditioning or altering flat and 
tangential form tools and similar 


components. 


AVAILABLE FOR B.S.A. TOOLS LTD. 


228 Norseman St. 
EARLY DELIVERY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-404 


Toronto 18, Ont., Canada 


‘PHONE BElmont 3-1209 
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PRODUCTION EQUIPMENT 
produces MORE with Pleeco 


TlowNAN NORMA 
we a leader in the field of vibratory parts MACHINE COMPANY 
feeders PEECO is contributing its share towards @ production equipment 
the greater capacities being achieved by new pro- 

| includes DEVELOPED 


duction equipment. We are glad to include, i 
among the companies in this field now being IFCCCO FEEDERS 
served by PEECO, the Van Norman Machine Co. 


of Springfield, Massachusetts. PEECO works with original 
equipment manufacturers to 
If you want to produce more, send for bulletin # 356 and help engineer gee Capac 

alies 6 
ask for the neme of the PEECO representative in your area. porns Brora "7 oe 
man Centerless illustrates a 
single PEECO feeder (Model 
25) installed with ovienta- 


THE WORLD'S LARGEST EXCLUSIVE MANUFACTURER OF VIBRATORY PARTS FEEDERS 4 
tion track. 


i C 0 PERRY EQUIPMENT & ENGINEERING CO. 


ERIE, PA.*** DIVISION OF AUTOMATION DEVICES, INC. 
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Gorton Milling Machines 
Feature Hydraulic 3-Dimensional Controls 


j 
| 
« 
/ 
Does the Work 
Gorton now offers you several models of 
Super-Speed Vertical Mills equipped with 
sensitive and accurate hydraulic controls 
featuring feeds up to 40 inches per minute. 


AVAILABLE 1. Vertical action only 
3 Tracer-Controlled Milling Machines and 


For die or mold work (single or multiple 
units), production profiling and duplicating 
— short runs, experimental pieces or high 
production. 


Gorton also offers manual and automatic 
2. Cross and longitudinal Pantographs for 2- or 3-dimensional opera- 
tion; 1 to 1 ratio, or reproduction at variable 
reductions, with single or multiple-spindle 
machines for work of any shape or size. 


3. Three-dimensional 
combination 


WAYS 


Gorton Milling Machines with hydraulic 


Tracer Control must be ordered as such. 
Hydraulic equipment is not an attachment 
but a permanent installation. 


Shown above: Gorton 9-J Super- 
Speed Vertical Mill with True- 
Trace hydraulic installation. 


Write for Form 2697-ADS and 2603 -1655 General Catalog. 


ceorce GORTON MACHINE CO. 


RACINE, WISCONSIN 


Tracer-Controlled Pantographs, Duplicators — standard and special .. . Horizontal and 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 
A 8731-1P 


SINCE 1893 


FOR FURTHER INFORMATION USE READER SERVICE CARD: INDICATE A-3-406 The Tool Engineer 
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3 internal recesses cut in bores of 100 castings 
in 17.5 hours...including set-up time 


Waldes Truarc Grooving Tool pays for itself | 
with big savings on one smail run! 


GROOVE NO. 1 GROOVE 


The job shown above called for three grooves located 
at prescribed distances from center-line CL of bore A. 
Depth and location tolerances: +.0015”. 

Size and shape of the castings made nesting difficult 
for a boring bar operation. Exterior surfaces were un- 
machined, making alignment complicated. With two 
grooves over 7” from the housing’s open end, boring 
bar chatter could have caused costly rejects. 

To overcome these obstacles a Waldes Truarc Groov- 
ing Tool was equipped with an elongated spindle as- 
sembly and bottom adaptor. The tool was mounted in 
a drill press, the castings in a large vise. Grooves were 
then cut as follows: 

Groove No. 1: A locating shaft was inserted into 
bore A as a reference surface and the tool piloted into 
the housing until the bottom adaptor banked on the 
shaft. The tool is designed so that the cutter rotates in 


an GROOVING TOOL 


U.S. Pat. 2,411,426. 


WALDES KOHINOOR, INC., 47-16 Austel Place, 1.1.C. 1, N.Y. 


March 1957 


NO. 2 


Write for a 20-page manual containing full information on Waldes Truarc Grooving Tool. 


| 


FOR FURTHER INFORMATION USE READER SERVICE CARD 


GROOVE NO. 3 


a neutral position until additional downward pressure 
is applied. It then moves into cutting position until pre 
set groove depth is reached, after which the tool idles 
Release of pressure returns the cutter to neutral so that 
the tool may be withdrawn. 

Groove No. 2: Plug 1 was inserted into the bore 
over the locating shaft and the tool again piloted into 
the bore. The groove was then cut the same way as 
Groove No. 1. 

Groove No. 3: Plug 2 was substituted for the first 
plug and the cutting operation repeated. 

All 300 grooves were held to prescribed tolerances. 
Set-up time: exactly 11 minutes. Operating time: 1050 
minutes for 100 castings. Rejects: none! 

No recessing problem is too tough for the amazingly 
versatile Waldes Truarc Grooving Tool. It’s so simple 
even unskilled labor can use it accurately. 


Waldes Kohinoor, Inc. 
47-16 Austel Pi., L. 1. C. 1, N. Y. 


Please send me your new 20-page technical manual 
on the Waldes Truarc Grooving Tool. (GT-2-53) 


Name 

Title 

Company 
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City 


State. 
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AUTOMATIC 
FREE... 64 tet | DRILL UNITS 


for AUTOMATION 


CATALOG 


WORLD'S LARGEST 
LINE OF WORK HOLD- 
ING EQUIPMENT — 
CHUCK JAW BLANKS, 
CAST ALUMINUM 
AND MALLEABLE 
KNOBS, WHEELS, 
HANDLES — PLUS 
HUNDREDS OF OTHER 


NG AND FIXTURE 
COMPONENTS MODEL 111—3/32” MODEL 113—14” MODEL 6031)” 
CAPACITY CAPACITY CAPACITY 


YOUIALTY COMPANY 1000 to 10000 RPM 15 ry 750 TO 600 to 4000 RPM 
JERGENS TOOL or 2500 to 15000 RPM 15,800 RPM WITH VARIABLE 


1 ded * CONTINUOUSLY SHEAVES 
=. VARIABLE SPEED 
CONTROL 


“a COMPLETE DETAILED SPECIFICATIONS ELECTRIC MOTOR SPINDLE - AIR HYDRAULIC FEED 
ENGINEERING DRAWINGS © COST SAVING DATA ; 
write for your copy—TODAY! _ a Write for More Descriptive Bulletin 


JERGENS TOOL SPECIALTY CO. The ELECTRO-MECHANO CO. 
Dept. TE-3, 712 E. 163rd St., Cleveland 10, Ohio 175 E. Erie St. Milwaukee 2, Wis. 
USE READER SERVICE CARD, INDICATE A-3-408-1 
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‘USE READER SERVICE CARD; INDICATE A-3-408-3 


CUTTING and CHASING mm mae 
THREADS? VIDUL ESTAUT- -- BAL TIMORE, 


CHASO’S chasers and self open 

| TOOLS - DIES - FIXTURES 
nomical way to do production SPECIAL MACHINERY 
PRECISION MACHINING 


CHASO manufactures all types of 


lar and radial in both cut thread 


ing die heads offer the fast eco 


and ground thread for most makes W rite for N Descriptive Brochure 
of die heads. Solid adjustable taps ; 


and chaser sharpening fixtures are The WMiddlestadt MWachine Co. 
also available 4210 Chesmont Ave. Baltimore 6, Md. = 


= USE READER SERVICE CARD; INDICATE A-3-408-4 
CONTAINS CONDENSED 
PRACTICAL AIDS 
hr FOR EXPERIENCED 


Chase Chasers are guaranteed to Write ; Contains Ancwore 60 DI E MA K E R 5 


Over 1000 Practical Die Problems With Use of 

perform satisfactorily and at a For Catalog Direct Reading Tables and Formulas. 

savings la your today ALL IN ONE COMPACT HANDBOOK ... 

CUT OUT THIS direct answers to die problems. Saves time 
' Eliminates mathematical calculations. Avoids 

AD TODAY! costly errors. Contains invaluable formulas 


When you think of chasers ‘ ; 
think of CHASO. Paste on cord ond §=and tables for quick reference. 
° MANUFACTURING CHASERS am eneees $ 4.50 Formulas and Direct Reading Die Tables on 


FOR 25 YEARS pd the following types of dies: Bending and 
ast more copies, Ten Forming Dies, Blanking Dies, Drawing Dies, 
CHASO TOOL co. INC. = Days Free Exomi- Square and Rectangular, Drawn Shells, Mis- 


nation. cellaneous Tables and Charts. 
PHONE 


BOX 268A NORTH BRANCH, MICH. DIE TECHNIQUES, Publishers 
5005 W. LAKE STREET * CHICAGO 44, ILL. 


USE READER SERVICE CARD, INDICATE A-3.408-2 
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Miaker of Casters Gets Good Results 
with Water-Hardening Steel 


The Bassick 


lending 


Company, Bridgeport, 


irer ol caste 


tool tee] 


nud ie 


grade of for 


needed a 


the d and punche ul ed in produeing 
enstet tem They took the problem to 
Lindquist Steels, Ine., their local tool 
steel distributor, who reeommended 


Bethlehem 
ing tool 


‘I he 


Water-LHarden 
teel for cold-head ny purpose 
with its 


Carbon 


performance ot this grade, 


controlled hardenability, ha been ex 
cellent 

The dies and punches, some of which 
are llustrated above, are hardened to 
shout Rockwell C-60, and work on Beth 


lehem ( old rm hie \ have 


proved econonueal, as service 

is appro mately 
Sethlehem 

tool stee] ha 


cause iti 


LOO 000 prece 


hock-re 


arbon Hardening 


h oh 


caretully 


istance be 
hard 


controlled 


controlled 


enability Besides, t 


tor 
range, it has good re 
the 
cold battering 


carbon istunee to 


wear, plu withstand 


to 
There be one or more appleation 
tethlehem Carbon 


Hardening tool ste 


in your shop vhere 


Water 


«| co ild be ul ed 


to advantaye. Why not talk it over with 
your Bethlehem tool teel distributor? 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


BETHLEHEM TOOL STEEL 


ENGINEER SAYS: 


Bend Tool Steels 
While They're Hot 


The 
parts are 
whieh ha 


such that 
fabrented ol teal 
been cold-bent to 


ome ot the components are 


tructure of machinery os 
hape 
when 

tool 
not be done at room temperature without 


heat 


ever, 
made ol steel, bending ually 


causing breakave. Some degree of 
ing must therefore be cmployed 
hor bending to 


a sinall diameter, the tool steel is usually 


evere bending, such a 


heated to the tull forging temperature 
Depending upon the grade, this may be 


oor higher, Moderate 
(curving into a hape imilar to ew leat 
prog ean take place after heatin: 


to about L300 Fy beme eareful that the 


maximum temperature reached does not 
exceed the eritieal temperature Very 
higelit bye ration (perhap bend 
hear blade to ile tor ex 


peeted Warpage in heat-treatment) ear 


be accomplished at room temperature a 


a generous radius of curvature is usetl 


Making 36-lb Nut Behave 


Here is a shay made of Lehigh I 


ing die, 


tool steel, used in hot-browcehing the side 
of a 4! hexayvon nut. Lehigh 
our special purpose high-carbon, high 
chromium grade of tool steel, Its excel 
lent wear-resistance and red hardne 
make it an ideal steel for thi applicat on 


a 
On the Pocific Coast Bethiehem products are sold 
by Bethichem Pociic Coost Stee! Corporation 
Gee 


wa 


f and largest independer ronduce ras welding and cutting equipment in the country 


ERICKSON AIR CHUCKS 


a hot tip for cutting costs on cutting-torch tips 


have used Erickson Chucks ing and polishing—at the rate of 
since 1942 and would recom- approximately /00 pieces per hour 
mend Ericksons to any plant which per chuck 
wants to increase production Compared to previous methods, 
That is the wood x from) Harris Harris Calorific Company claims, 
Caloriftic Company, big-name truecing-up time has been cut 70% 
manufacturer of gas cutting and . chucking time 60° . . . set-up 
welding equipment ime 25%. 
The company uses four No, 400 Let an Erickson representative 
Erickson ‘09 Medel Air Erickson Air Chucks for finishing show you how to cut your produc- 
Chuck for heavy work. 
Quich-eating ole chuck, leaded copper cutting-torch tps. tion costs—accurately—with Erick- 
with leverage principle, Operations consist of drilling, ream- son Air Chucks. 
gives 3 to 4 times holding 
power of ordinary chucks. 


ERICKSON TOOL COMPANY 


Bothered by a tough 2303-9 Hamilton Avenue ° Cleveland 14, Ohio 
holding problem? 
f go Then let us show COLLET CHUCKS AIR-OPERATED CHUCKS 
| ee you how Erickson FLOATING HOLDERS EXPANDING MANDRELS 
w holding tools speed TAP CHUCKS EXPANDING -COLLETS 


production, lower TAP HOLDERS SPECIAL HOLDING FIXTURES 
costs. Call us or 
write for Catalog K. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD. INDICATE A-3-410 The Tool Engineer 
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ALLENPOINT will give 
you a bulldog grip at 
no premium in price! 


Allen's scientific redesign of the cup diameter on set 
screws gives greatly increased resistance to with- 
drawal torque. You can count on Allenpoint Set 
Screws to stay tighter longer, under heavy strain and 
vibrations. This dependable premium performance 
of Allenpoints is yours to use without increasing the 
cost of manufacturing your products. 


Uniform Class 3A Thread 


Allenpoints’ smooth, uniform threads prevent off-lead 
conditions like Fig. 1. With Allenpoints, you have full, 
even contact between the 
engaging flanks of the 
threaded members ( Fig. 2) 
and a tight friction lock 
over the entire length of 
the Allenpoint Set Screw Fig. | Fig. 2 


ALLENPOINT’s performance compared for you 


allow 


Sockets of Allenpoint Set Screws are 
cold forged to produce a deeper 
smoother socket. No broach chips to 
interfere with proper seating of the 
key. This “pressur-forming” preserves 
the long steel fibers throughout the 
length of the screw—stronger walls 


allow maximum tightening torque These actual-size, unretouched photographs show the 
cup pattern made by Allenpoints, serrated points, and 
One more full thread on ALLENPOINTS! A.S.A. standard cup point set screws in a 3/4” steel 


shaft. At each degree of tightening force, Allenpoints 


Allenpoint Set Screws have one make a full circle pattern, penetrating deeper for 


more full thread than sented _——_<* greater holding power. 


point set screws. That means 


more holding power! especially A= — We'll be glad to send you more information and 
important when you're wing samples of Allenpoint Set Screws and other Allen 


short lengths Socket Screw products 


Stocked and sold by lead dustrial distributors « verywhere 


+ 4 EN MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 
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At this drill press station, four Keller Tool “Airfeedrills,” with five 


, six- and eight-inch strokes, 


drill four extra holes in the workpiece as the drill press finishes one hole from above. 


Drills 4 extra holes ... production time: zero! 


Production men have found a new and 
ingenious way to complete drilling 
operations with no extra production 
time. When a workpiece has to be jigged 
or put ina driil press for some operation, 
they mount Keller ‘Tool “Airfeedrills’’® 
in position to perform additional drill- 
ing, reaming, tapping or facing Opera 
tions at the same time. The illustrations 
on this page show how it’s done. 

Ideal for mounting in multiple units 
or as single outriggers, Keller ‘Tool 
“Airfeedrills” and “Airfeedtappers'’® 
perform complete work cycles automat- 
ically—-at the press of a button. Fur 
ther details are available in Bulletin 92. 


GARDNER - DENWER 


Operator presses a button—and the 
Keller Tool “Airfeedtapper” provides 


a free tapped hole while standard ma- 
chine taps three holes at top of piece. 


While special multiple head unit drills 
eight holes in the work, an ‘Airfeedrill”’ 
mounted at rear of fixture step drills a 


“free” ! 


KELLER TOOL division, Grand Haven, Michigan 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 
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The Jacobs Model 91 
Spindle Nose Collet 
Chuck for tool room 
and engine lathes. 


The Jacobs Rubber- 
Flex® Tap Chuck de- 
signed for tapping 
heads and impact tools. 


HUCKS 
Cc 

: Grip and accuracy are the products of per- 
fectly made and matched parts. 

Jacobs and your industrial supply distribu- 
tor are ready to deliver the chucks you need 
and the service you deserve. First in chucks 
... first in service. 


The Jacobs Manufacturing Company 
West Hartford, Connecticut 


4 


The Jacobs Ball Bear 
ing Super Chuck ‘for 
heavy duty and pre- 
cision industrial use. 


The Jacobs Model 96 
Collet Chuck for grind- 
ing machines, millers 
and jig-borers. 


The Jacobs Impact Key- 
less Chuck especially 
designed for the air- 
craft industry. 


The Jacobs Plain Bear- 
ing Chuck for drill 
presses, portable elec- 
tric and air tools. 
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After brazing, the assembly undergoes 


the first of four leak tests in a water 


filled tank It is then yiven a carefully 


controlled dehydration and vacuum test 


fo further 


that the 
maintained, the assemblie 


insure Vacuum 18 


enter a 


helium atmosphere; the smallest leak 


would draw 


helum into the system 


Next they 
white h 


tion of helium equivalent to a leak rate 


ure te 


cahbrated to detect a concentra 


of one ounce of retriyerant in 200 years 


SEND FOR 
BULLETIN 20 
KULLETIN 20 tells you why high 


atrenyth peed and economy 


ire inherent in) Easy-FLo 
brazing. Also gives Handy in 
formation about jomnt desiyrn 


and fast brazing method We'll 


be pleased to send you a copy 


414 


ted by the spectrometer 


FOR FURTHER INFORMATION USE READER SERVICE CARD 


Hlow to Join Refrigerator Tubing 
So It Won't Leak 


Hotpoint Company’s new refrigerator assembly plant in Chicago boasts 
one of the most advanced mass-production assembly line operations in 
the industry. It boasts, also, one of the most stringent quality controls 
in the industry~with 83 quality checks and tests during manufacturing. 
Four of these tests are positive checks for hermetic sealing, the most 
exacting being the mass spectrometer test which can detect a potential 


leak of one ounce of refrigerant in 200 years. 


To a great degree, hermetic sealing depends on the quality of the joints 
. . Hot- 
point’s are silver brazed with Handy & Harman’s EAsy-FLO 45 and 
HANDY FLUX. Some of these joints ' 


in the tubing connecting the major components of the system . 


are copper-to-copper, others copper- 
to-steel and the rest steel-to-steel; 
all are EASY-FLO brazed and have a 


tensile strength of 30,000 psi. 


These gruelling production checks 
are met, basically, with a 3/64” silver 
wire, hand 


alloy double tipped 


torches fueled by a mixture of nat- 


ural gas and oxygen, and HANDY 
Lux. These are the ingredients of EASY-FLO brazing used by Hotpoint 
Simple, isn’t it? And all the 
more remarkable in view of the tests the brazed joints must pass. 


in assembling their refrigeration units. 


A joining method this simple, this fast, this economical and this strong 


warrants your consideration for your product. Ask us for all the facts. 


Source of Supply and Authority on Silver Brazing Alloys 


OFFICES ond PLANTS 


HANDY & HARMAN ©" 


- General Offices: 82 Fulton St., New York 38, N. Y. towom 
DISTRIBUTORS IN PRINCIPAL CITIES 


Canada 
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BUILD YOUR OWN PRODUCTION 
MACHINES WITH 


HARTFORD SPECIAL now offers a complete high production 
automatic processing machine in knock-down form, ready 
for assembly on your floor. The production-tested compo- 
nents and elements illustrated above are available from 
stock, and are the same standard machine equipment from 
which Hartford's line of complete automatic drilling and 
tapping machinery is made. 


For the plant that is plagued by model changes or setup 
costs, these preengineered components can offer unlimited 
time and cost saving. ‘Building block’’ construction allows 
you to build a production machine to your own design 
or needs on the spot, when and where you need it. Call in 
Hartford now, and take advantage of our offer to produce 
better products at lower cost through better methods. 


Machine Too! Division 
THE HARTFORD SPECIAL MACHINERY CO. 
2803 Homestead Ave., Hartford, Conn. 


yend me data sheets and nplete information on your 
ff the shelf ponent 
Hartford also makes 
automatic Thread Rolling 
Machines, Special 
Machinery and the world 
famous Super-Spacer. Street 


Name 


Company 


City 
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Bending of the tool body in expansion automatically 
provides clearance. 


With Each Expansion, 
You Get 
A New Cutting Edge 


There's extra rigidity and accuracy 
in these Staples Expansion Reamers. 
Tool bodies are solid—not split. 
Expansion plugs, contacting well 
beyond the rear of the tips, apply 


uniform parallel pressure. 


... Write for a catalog of Staples 


Precision Carbide Tools. 


CARBIDE TOOLS © 


Rood 15. Ohic 


4 
a 


--- and how 


The history of economy in modern business has been 
directly related to the history of Standardization. One 
of the major elements affecting the economic produc- 
tion of finished plastic parts is the high initial cost of 
the mold. A progressive step in reducing mold cost, 
without sacrificing the high quality required, has been 
successfully achieved through Standardization. 

When D-M-E originated Standard Mold Bases and 
their component parts in 1942, it provided the answer 
to the rapidly growing demand for high quality molds 
that would maintain and promote the economic ad- 
vantages of plastic parts. 

Through large volume purchases of quality steel in 
standard sizes and specialized production facilities, 


Speegy W-M-E 
for 
qUALITY ... 
SERVICE... 
ECONOMY! 


March 


1957 


M CLEVELAND 9, 0.-D-M-E CORP. so2 no, 
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shelped” 


D-M-E was able to produce and supply high quality 
Standard Mold Bases to mold makers and molders at 
such great savings in cost and time that the benefits of 
Standardization were quickly realized by the Industry. 


Today D-M-E produces twenty-eight different sizes 
of Standard Mold Bases, from 9" x 8" to 234/," x 351/,", 
in either D-M-E No. 1 or No. 2 Steel, with a wide 
range of cavity plate thicknesses to satisfy the diversified 
demands required. In addition, over 2,000 finished com- 
ponent parts of the same high quality are available to 
provide additional savings in service as well as in the 
product. 


Properly engineered Standardization puts the accent 
on Economy. When you “Specify D-M-E .. .” you get 
Quality, Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbreok 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 


HILLSIDE, WW. J. wear WEWARK) 1217 CENTRAL AVE., ELIZABETH 9-5840 
CHICAGO 51, ILLINDIS w. owision street, couumeus 1.7855 


LOS ANGELES 7, CAL. s700 sourm main ADAMS | 
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NO SOLENOID TROUBLES 


with Crescent Valves 


Manual override safe against 
accidental actuation 
Solenoid inoperative 
Large junction box — \ 
Threaded \ 
conduit connector 


when cover removed 


Sealed against 
airborne 
contaminants 


Pressure ring terminals 
On easily accessible 
6° free leads 


Captive screws 


and cover plates 


Free port area 


Spprommating pipe area 


Quick removal of 

valve from sub base 
®Product of Crescent Valve Company for the control of 
air, water and light oil to 150 P.S.I. 


Pointed out on the photo above are the JIC features which 
are a must for many equipment manufacturers to gain 
acceptance of their machines in a growing number of 
production conscious plants. However, they offer obvious 
advantages even where they are not specifically demanded, 
Furthermore the JIC type Crescent solenoid is completely 
interchangeable with standard solenoids for the conven- 
ience of those manufacturers who want the JIC features 
available only for required application. 


COMPETITIVE 
With all its superior operating features the Crescent 
valve is probably the most competitively priced line on 
the market, particularly in the light of liberal trade and 
quantity discounts. 


COMPACTNESS 
Space, labor and materials savings have been pointed out 
to us by many equipment manufacturers as benefits from 
Crescent’s compact design. 


INTERCHANGE ABILITY 


Crescent valves can be converted to any practical current 
or voltage AC or DC by a simple coil change. 


NO COIL BURNOUT 


Short stroke, pilot operation and a generous power margin 
prevent overheating, overloading and the resultant coil 
burnout. 


Write for Catalog 6-C 


BARKSDALE VALVES 


5125 Alcoa Avenve, los Angeles 58, California 


USE READER SERVICE CARD: INDICATE A-3-418-1 


Grip STEP BLOCKS, 
STRAP CLAMPS and STUD SETS 


Sure 


— This combination is the last word in 
clamping .. . also 
T-Nuts e Hand Knobs e Quarter Turn 


Screws e« Fixture Keys © Tooling Balls 
Studs « Height Gages « and Die Checkers 


Represented in ali principal cities 
Ask your Dealer or write Dep't. TE 


TIETZMANN TOOL CORP. 
315-317 N. Main Street Englewood, Ohio 


KEAVER SERVICE CARD: INDICATE A-3-418-2 


Wells Roto-Veyor 
AUTOMATIC BAR FEED 


The Wells Roto-Veyor is an entirely new concept in 
automatic bar feeds. Designed specifically for use with 
the Wells Model 1200 Band Saw, the Roto-Veyor con- 
verts it into a heavy duty completely automatic cut-off 
machine. 

All conveyor feed rollers are mechanically powered 
—electrically controlled. The Roto-Veyor is capable of 
unlimited projection length. Feed mechanism and stock 
clamping action is synchronized with the saw to provide 
accurate repetitive cutting 

The Roto-Veyor will improve the saw’s efficiency, 
save time, and reduce production cutting costs. Write 
today for complete information. 


The Pioneers of Horizontal 
METAL CUTTING 
BAND SAWS 


® WELLS MANUFACTURING CORPORATION 
600 Service Road, Three Rivers, Michigan 


USE READER SERVICE CARD: INDICATE A-3-418-3 
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(1) Model 2 Meadmatic Timer 


2) #2 Quick Exhaust Valve to 
speed up return stroke 


3) Adjustable depth stop with 
spring return 


YOU ean reduce your 
cost of making smal! parts! 
Standard Mead units combine easily 


to make automatic special machines, 
with little or no engineering. 6) Single Acting Cylinder, 


4” bore 
Lower costs permit lower competitive 
prices, increased sales. 


4) Cycle release valve (includ- 
ed with timer) to reverse cycle 
at end of down stroke 


5) 4-B Master Valve starts 
and stops entire system 


Vertical Stand 


8) Rotary Work Feeder 


A simple and inexpensive combination of 4 my 
Mead pneumatic devices makes a “‘One- a “Ts \9) Alternate man- 
Man Factory” to assemble brass couplings ; , drels for two sizes 
by flaring neck into nut, at the same time 4 of brass couplings 
forming a fluid-tight seat. 


Output approximately 2500 per hour. \0 Air blast t 
Two sets of 12 mandrels accommodate 5 
different styles and sizes. Operation is fully , 
automatic except for loading. 
it second of two 
| 7 valves in timer 


4 e 
Universal Base 
Typical Work 
Pieces Handled 
1 by Mead work feeders 


hammer for a wide variety of operations | 
mor ver y pe Work Pieces Handled By This Machine 


Circuit Diagram of Units in This Photo QALY, 
Combine readily to feed work to drill press, air impact 8 


Coupon 


MEAD SPECIALTIES CO. 
4114 N. Knox Ave., T-37, Chicago 41, Illinois 
Send free copy of new, colored MEAD INDUS- 
TRIAL AIK POWER CATALOG describing the 


complete line of famous Mead air-operated devices, 


MEAD SPECIALTIES COMPANY, Dept. 1-37, 4114 No. Knox Ave., Chicago 41, Ill 
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machined 


all over 


fo save your 
machining time and 


reduce waste 


AMPCO METAL GRADE 18 
CENTRIFUGALLY CAST STOCK BARS 


14 New Sizes! Sizes now range from 1's" to 8” I.D., 
to 10” O.D. 12'%" lengths. 


Purchasing Simplitied! Stated sizes are now the 
sizes to which bars will finish. 


New Convenience! Finish allowance, ‘«" on the 
diameter, both O.D. and I.D. You need make only 
finish-machine cuts. 


Same Dependability! Ampco Metal Grade 18 isa 
unique aluminum-bronze alloy that resists wear, with- 
stands shock and impact, lasts many times longer than 
ordinary bronzes. Ideal for bearings, bushings, gears, 
other parts. 


Stock the sizes you ordinarily use in maintenance 
and tooling — and get other sizes promptly from your 
nearby Ampco stocking distributor. 


Grade 18 Stock Dars are now 


labeled on one end, for convenience 


fon hing. Lahela shou and 
0.1. sites to u hich bars Jin h. 


Write today for new stock list. 


Dept TE-3 
Milwaukee 46, Wis, 
West Coast Plant 
Burbank, California 


AMPCO METAL, INC. 
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Everybody knows that 


National Tool Company “a 


For 


makes gear shapers— 


But did you know 


. we make rotary 


shaving cutters... 


Z 
Z 


more than half a century Netional Tool Company 


has supplied high quality precision cutting tools to 


requires 


the metal working industry. When your job 
special cutting tools call your National Tool 


representative, His assistance is yours for the asking 
whether you're interested in one special tool 


Cleveland 2, Ohio 


or a complete tooling program. 


New FREE Catalog 


To National Tool Co., 11200 Madison Ave., Cleveland, Ohio 


Please send NEW 92 page catalog showing National Tool Company's complete line 
of special tools for the metal-working industry. 
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ny Presses... it's FIRTH STERLING 
K Die STEEL 


Hor Wor 


Giant press extruding an aluminum spar section. 


2500 Ib. die blanks and a finished extrusion die of Firth Sterling HWD Hot Work Die Steel. 


At Kaiser Aluminum & Chemical Corporation's 
Halethorpe Extrusion Works, operated under a 
U.S. Air Force lease, are two 8,000 ton capacity 
extrusion presses—the largest operating units 
designed and built in the United States. Presently 
extruding large, complex aluminum shapes— 
wing spars, wing panel sections, and missile 
hull sections, for the aircraft industry, the two 
giant presses, named Rex and Regina, utilize dies 
made from Firth Sterling Hot Work Die Steel. 

Yes, Firth Sterling HWD is a monarch in its 
own right, with properties capable of withstand- 
ing the tremendous pressures of this king and 
queen of extrusion presses. This intricate process 


requires materials that can operate continuously 
in volume production without replacement. These 
giant presses each weigh 1500 tons and are 
capable of extruding aluminum shapes more than 
85 feet long and over 1200 pounds each in 
weight. The use of Firth Sterling HWD is tangible 
evidence of the high opinion modern die makers 
have of the quality of the material. 

HWD Steel is just one of the Firth Sterling line 
of more than 50 Tool and Die Steels. Ask for a 
Firth Sterling engineer to Cooperate in your next 
die making problem to assure the correct grade 
and analysis. 


VISIT OUR BOOTH NO. 937-A 
WESTERN METALS SHOW, LOS ANGELES 


Sterling 


—Inc— 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


MILLS McKEESPORT, TRAFFORD, DETROIT, HOUSTON, HARTFORD 
OFFICES AND WAREHOUSES* BIRMINGHAM CHICAGO*® CLEVELAND® DAYTON DETROIT’ HARTFORD’ 
HOUSTON’ LOS ANGELES’ PITTSBURGH WESTFIELD, NJ. 
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Cincinnati Combines 


Quality Control and 


Production Control 


for Your Precision Centertype Grinding 


FILMATIC Grinding Wheel Spindle Bearings 
and Grinding Wheel Balancing ore standard 
equipment. (Fi.matic principle illustrated above.) 
These two cost-reducing features alone are reason 
enough to choose CINCINNATI 


Every shop wants closer control 
of quality and production. It's 
especially desirable for final The cost-control features illus- 
operations, when cost per unit trated at the right, and many 
nears its maximum. In the field others are outlined in two at- 
of precision centertype grind- tractive catalogs: No. G-660-1 
ing on 6" to 14" machines, Cin- for the CINCINNATI” FILMATIC 
Automatic Air-Electric Gage Sizing (extra) in 
cinnati’s standard and extra and Plain Hydraulic cludes Oh 
features combine quality con- Grinding Machines. No. G-661 cycle time stabilizer for wheel wear and truing 
trol and production control into forthe 10’°R and 14”L Machines 

a unified, automatic function of Write for copies, or look -in 

the machine. Sweet's for brief specifications y 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


Size | Between-Center| Catalog 4 
ap greatly reduces time entin 
Members of this family 6”R Lengths “cutting air during automatic infeed grinding 
group of CINCINNATI art | 18” end 30” G-660-1 operations. (extra) 
FitmaTic Plain Hydraulic 
Grinders are: wet | 18”, 36”, 48” 
4t 


72” and 96” G-661 


CENTERTYPE GRINDING MACHINES + CENTERLESS GRINDING MACHINES + ROLL 
GRINDING MACHINES + SURFACE + GRINDING MACHINES + CHUCKING GRINDERS 
MICRO-CENTRIC GRINDING MACHINES + CENTERLESS LAPPING MACHINES 
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NUT 
TAPPING 
MACHINE 


f Shakeproof Divi Lili 


roperation 
Departn 
oOhitable in 
md print 
our present method 
VERTICAL DRILLING MACHINES 
VERTICAL TAPPING MACHINES 
VERTICAL THREADING MACHINES 
TWO SPINDLE MACHINES 
ANGULAR MACHINES 
NUT TAPPING MACHINES 
HORIZONTAL MACHINES 
DRILLING AND TAPPING UNITS 
AUTOMATIC JIGS AND FIXTURES 
DRILL PRESS TAP HEADS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICATE A-3-424 
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MANUFACTURING COMPANY 
435 EASTERN AVENUE, BELLWOOD, ILL. 


(Suburb of Chicago) 
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RUBBERIZED ABRASIVES 


MILK PROCESSING EQUIPMENT 


In virtually every metal working operation where a high degree of surface 
Polishing hard to reach spots on stainless steel with 


smoothness 1s required, Cratex Rubberized Abrasives lower costs and im 
grinding wheels and emery paper proved too slow with 
poor results, Cratex cones Nos. 1340-C, 1359-C, 1340-M prove quality. They are used successfully on hard and soft metals for 
and 1359-M produc ed a highly polished, scratch-free deburring, smoothing and polishing in tool and die shops on pro 
surface much faster. Fasy cleaning and less danger of 
duction lines and in the full range of machined and fabricated metal 
bacterial contamination resulted 
Field Application Report #121 products 

Use Cratex to replace many slow hand operations, to increase dimen 
sional control, and to eliminate many multi step operations. Cratex lowers 
costs, saves time and rejects because it finishes faster, more smoothly, and 


with minimum danger to tolerances. Order Cratex inp Wheels, Pots 


Blocks, Sticks or Cones—in four grit textures 


test CAATEX iw your own pant 


py WITH THIS NEW POLISHING KIT \ 


and 1358-M cones produced the required fine finish and 4 GS Fy P 24 ITEMS FOR ONLY $72.50 \ 
greatly reduced or eliminated finishing on molded articles 44, 
pont # 


CAST IRON PLASTIC MOLDS 


Final finishing of molds for glass remforced plastic ari 


cles was unsatistactory for efficient pressure molding and 
product appearance. Cratex 112-M and 216-M wheels 


and improved product appearance Here is our PO. for the CRATEX 


Polishing Kit, at $1 O (Will be sent 


thru industrial distributor in your area) 


Please send complete CRATEX catalog 
(bree) 


| 
| 
Wheels, Blocks and Cones in @ 
voriety of grit textures, to | 
demonstrate how CRATEX con | 
save you money and improve ; Nome 
\ quality in your own operations Company 
VA 
| 
CRATEX MANUFACTURING CO. | 


81 Natoma St., San Francisco 5, Calif. 
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| SEE IMPROVED QUALITY AND IMPORTANT SAVINGS. eae 
| PROVIDED By | 
WA 
Jase 


Holes 


JIG GROUND 


z 


Provide yourself with this inexpensive* in- 
strument for use on your present equip- 
ment and JIG GRIND with a guarantee. 


41ST 


year of 
Vulcan 
service. 


A seven station die from Vulcan's contract 
Tool Room. Standard sized punches and 
buttons were used. But since forming and 
piercing operations were involved harden- 
ing of the sections was necessary followed 
by JIG GRINDING. Result: Close tolerances 
held easily and perfect progression through- 
out — another satisfied customer. 


Borrow our 
instructive 
11 minute 
movie on 

Jig Grinding. 


A five station indexing fixture from Vulcan’s contract 
Tool Room. Using a jig borer index table with the 
Vulcanaire 5 indexing holes and 35 locating and clamp- 
ing holes were JIG GROUND in place. Result — elim- 
inated all close locating and dowelling of individual 


parts, and of course hours of time. 


*Vulcanaire equipment pays for itself on the first job. 


Services of YOUR TOOL ROOM in Dayton 


Engineering, Processing, Designing . . . Special Tools 
... Dies . . . Special Machines . . . Vuleamatic Transfer 
Machines . . . Automation . including the Vulcan 
Hydraulics that Form, Pierce, Assemble and Size . . . 
Vuleanaire Grinding Heads Motorized Rotary 
Tables . . . Plastic Tooling . . . Vulcanaire Jig Grinders. 


VULCAN TOOL CO. 


USE READER SERVICE CARD; INDICATE A-3-426-2 


J &,.To Cut Your Tapping Costs, GRIND and 


> \ RE-GRIND YOUR TAPS ACCURATELY! 

/ , = Use these basic hook angles as a starting point 
for better tapping 

\ Aluminum 18 Cast tron Brass 5 

Copper Magnesium 18 Plastics 


Mild Steel 6 Stamless Steel 12 


Write for specific details on how the BLAKE 
Flute and Chamfer Grinders give you the accuracy 
| you need for low tapping costs. 

rinding of 

snd Chamfers 


EDWARD BLAKE COMPANY INC. 


450 CHERRY ST. WEST NEWTON 65. MASS 


” iG 


Tap Ely 


USE READER SERVICE CARD; INDICATE A-3-426-3 


GATCO ROTARY BUSHINGS 
WITH 


Your Boring Bars 
FOR 
ACCURACY 


and 
SAVE WEAR 
Eliminates expensive tool 
construction Reduces tool 


BALL SEARING 


CONSTRUCTION 


4 
* 
Y 
FOR DRILLING, CORE DRILLING, 
ROUGH AND FINISHED BORING 


wear Prevents seizure and The inner race of the 
pilot breakage — Especially GATCO bushing rotates with 
adapted where precision is the tool, piloting the tool ac- 
required curately below or above the 


OMGINATORS OF THE work—or both 


42324 ANN ARBOR ROAD, US. 12 
PLYMOUTH, MICH 
Telephone PLYMOUTH 1472 


ROTARY BUSHING 


GATCO ROTARY BUSHING CO. 


7300 LORAIN e DAYTON 10, OHIO 


USE READER SERVICE CARD INDICATE A-3-426-1 
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ACME-FETTE NEW SERIES 
Rolling No. 6-32 Class 3 Thread on a Single Spindle 


versatite—Same head can be used on any 
type of turning equipment —either rotat- 
ing or stationary spindles—on all jobs 
which permit clearance for front plate. 
Reduces secondary operations. 


Fast—Thread rolling speeds are equal to 
turning speeds with high-speed tool steels 
—on all ferrous and most non-ferrous 
materials; up to 5 times faster than con- 
ventional thread cutting methods. 


SMOOTH, TOUGH, EXTREMELY ACCURATE— 
Metal flows to full depth of thread; 
forms a dense, uniform structure with 


"N" HEAD (Size 00) 


Automatic Screw Machine. 


Check where Acme-Fette can help you keep more of your 
present equipment busy. Send sample or print for our rec- 
ommendation — or write for your copy of Bulletin NAF-57 


NEW SERIES - SELF-OPENING 
THREAD ROLLING HEAD 


lets you use your 


from the end 


no cratering at the crest; provides a 
burnished thread surface remarkably re- 
sistant to wear and corrosion. 

NO CHIP PRosLEM—Thread Rolling with 
an Acme-Fette is ideally suited to mul- 
tiple-spindle tooling setups. 

FOR EITHER LONG OR SHORT RUNS — Produc- 
tion records (names on request) prove 
substantial cost savings due to easier 
setup, less down time and more mileage 
per set of rolls. 

RANGE—8 Acme-Fette Thread Roll- 
ing Heads provide for capacities rang- 
ing from Yo’ to 2”. 


Acme 


THE NATIONAL ACME COMPANY 


SALES OFFICES 


present equipment 


(either rotating or 
stationary spindles) 


for rolling threads 


184 EAST 13157 ST., CLEVELAND 8, OHIO 
Newark, Chicago, Detroit 
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UDDEHOLM Swedish Strip Steel 


Quality | ddeholm definitely sells quality, extra quality 
and you can expect it. In fact, in the important 


features of uniformity, flatness, finish, tolerance ac- 


curacy, and edge straightness, you'll get even more 
than you've come to expect 

Pertormance New customers are consistently sur- 
prised, and pleased, with Uddeholm Strip Steel perform- 


mce especially when they see it transferred to they 


product. Old customers now take it for granted. It shows 
up im longer product life, greater fatigue resistance, 


excellent spring quality, and surfaces tree trom all defects 
Variety Uddeholm has a wide selection of grades, 


sizes, tolerances and tinishes in combinations to answer 


Widths range from %" to 


16'4", thicknesses from .001” to .125”. 


your most exacting needs 
lolerances are 
possible to +.00008". Finishes are bright, scaleless blue, 
straw polished and blue polished. Slitting and edging 
facilities are also available. 

Large Stocks Abundant supplies are always on 
hand for almost any application: band saws (metal, wood 
and butcher), clock springs (flat and coil), intricate 
machine parts, flapper and flutter valves, Stainless Steel 
products, shock absorbers, razor blades, leeler gages, 


reeds, knives, and countless others. 


Delivery [n a hurry’? Say so. Uddeholm is always 


ready to accommodate “rush” orders. 


Write for latest Strip Steel Stock List 


UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels 
Specialty Strip Steels 


CHICAGO Frank J. Mackin, Leroy E Marshall 
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Offices and 
Warehouses 


District Representatives 
Last Washington, STate 2.1649 
PHILADELPHIA. Frank T. Campagna 


New York: 155 East 44th Street, MUrray Hill 7.4575 
Cleveland: 4540 East 71st Street, Diamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 


DETROIT. Warren H Nugent, 17304 Lahser Road, KEnwood 4.6340 


34 South 17th Street, Rittenhouse 6-4290 
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from gas stations 
in the sky... 

to armor for 
small boats... 


LAMINATING WITH 


ARALDITE’ EPOXIES 


SPEEDS UP PRODUCTION. 


FAST CURING! 


Is your problem the production of proto- 
types for design approval? Is it mass pro- 
duction laminates ... is it custom work? 
Whatever the problem, Araldite Epoxies 
may help you. 

Their unique combination of extremely 
low shrinkage (from less than 0.5% to 
2%), dimensional stability, rapid curing 
(in minutes with heat), and excellent 
adhesion, are providing answers daily to 
design and production needs. 

Molds, too, can be made inexpensively 
from wood, plaster or metal. 

Or if your interests are tooling, electrical, 
adhesives or coatings, it would pay you to 
investigate Araldite Epoxies. 

Why not now? The coupon is for your 
convenience. 


C BA 


“FIRST IN EPOXIES" 


CIBA COMPANY INC. Plastios Division 


Kimberton, Pennsytvania 


Please send me full information on CIBA Epony Resins for Generel 
Teoling Structural Laminetes Surface Coatings 
Electrical Strength Adhesives Plastic Body Solders 


NAME 


ov write ADDRESS 


City STATE 


/ 
‘ _ 
plating of smal! boot: The-same com 
q 
fe 
| 
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SKIP FEED 
FOR MULTI START 
(2, 3, 4, 6, 8, 12) 


ad THREADS, and, for 
ACCELERATED RATE 
OF FEED FOR TOOL. 


INFINITE 
SPINDLE SPEED 
CHANGING 


ADJUSTMENT 
FOR CARRIAGE 
POSITIONING 


. to insure better, faster, more economical threaded parts 


The COULTER High Speed Single Push button cycle operation all the 
Point Model “B” Threading Machine way ...from loading to starting...to re- 
has all the “deluxe” operating improve- setting to finishing. 

ments found on a combination of sev- 


: “In and Out” tools control the diam- 
eters. “Pick Off” gears change from one 
then any other single point threading threaded parts with lower operating 
machine. and maintenance costs. It’s the great- 
est possible value for your money! 


Completely Automatic! 


For the full facts and specifications, write COULTER. 


The (“out 
oulter Mach ine Co. 645 Railroad Ave. 


Machine Tool Builders Since 1896 Bridgeport 5, Conn. 
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‘MANUALLY 
OPERATED CHUCKS 


AIR OPERATED 
CHUCKS and CYLINDERS 


CUSHMAN CHUCKS Give CHUCK-ABILITY — 
The ability to SPEED your work... ELIMINATE 
fatigue ... IMPROVE your products . . . and 
REDUCE your costs . . . through design and 
selection of the right workholding devices. 


CUSHMAN CHUCKS... a Product of American Quality, Labor and Materials 
SOLD THROUGH YOUR INDUSTRIAL DISTRIBUTOR 


THE CUSHMAN CHUCK COMPANY ® Hartford 2, Connecticut 


the answer to precision workholding ye 
‘ 
| 
\ 
| 
gs 


jetcher 
jrector 
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j 
AN OPEN INVITATION AUTHORS 
An invitation for technical papers nas extended 
py the national program Committe? of the america” society 
Tool Engineers s The papers are for presentat! at the 26tn 
annuel convention of tne ASTEs peing neld 19 april 1958- 
| 
ASTE membership is not required for gubmissio® of 
papers paait ional papers will pe aceepte? for ton 
until may 1957- Each proposal gnould ynelude an outline 
of the paper» tne author's name» title and 
must alse agree abide py the published Bee 
rules for presentat of papers pefore national meet ine 
of tne ASTE- 
outlines snould pe sent tot 
progr 
america® Socie of Tool Engineers 
10709 puritan Avenue 
petroit 38>» wichise” 
; authors of accepte4 papers will be notified py June 4 
15, 1957+ 
. 
H. Ce wemille® 
president 
— 


production is increased... 
costs are reduced... 


with 


oxide cutting tools 


To get the facts, actual field tests were made 
comparing the performance, machining speed and 
economy of Stupalox oxide-base metal-cutting 
tools with previously-used materials. Again and 
again, Stupalox cutting tools outstripped all others 

production was multiplied . . . machining time 
and costs were slashed 

And that’s not all. Performance was outstand- 
ingly superior. The extreme hardness and high 
strength of Stupalox resulted in deeper cuts, 
smoother finishes and longer tool life. Good results 
were obtained even with materials previously clas- 
sified as ‘“‘unmachinable.”’ 

And remember this, when production goes up 
and costs go down capital investments in machines 
and floor space can be reduced. 


103 
earing 

oO. D. of B proo 

Turning from Stress! 


ase HISTORY N° No: 1 


CAS 


th Boy 
with tool 


Lathe. ith Stup ‘ ,Stupalox, 
Results: With Results Using: and ma 


008 
inserts, the om duction was D -ed more 
chining chining ‘ 
$3.61 per than 50%- 


Engine 


STUPAKOFF oF 
The CARBORUNDUM Co. 


WRITE DEPT. TE LATROBE, PENNSYLVANIA The Carborundum 


_ More than thirty years of research and development on 
special purpose oxides are behind the remarkable success 
of Stupalox Oxide Cutting Tools—now available in com- 
mercial quantities and in a variety of sizes and shapes. 
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Not once-BUT AGAIN AND 
Res 
4 
4 
case HISTORY No 101 
Turnin€ Broach Blanks £ 
from 3° diameter hot-rolled, 
engine 
Steel, Rock well Rough andsemi-finish 
ng Monarch 12" east cylinder jiner on 
LeBlond 94-20 Lathe 
Results Production per how 
was more than doubled, 
per piece was cut from $2 26 | 
to 9.92 when Stupalox Wa" 
ved. 
| i itting tool ru 
Addre 


How much profit is machined 


out of your product? 


WW your product is fin- 


ished one micro-inch more than speci- 
fied, profit is actually machined away. 
In the past, this waste was due to the 
machinist's inability to accurately 
judge how far he had progressed in his 
surface finishing operations. 


‘This situation need not exist today. 
Brush has developed a remarkable new 
tool, the Brush SURFINDICATOR’, 
that can be used by anyone to ac- 
curately measure surface finish on 
metal, paper, wood, plastic 
material. 


any 


The Brush 
SURFINIDCATOR 
provides a fast, 
precision means for 
checking wrface 
finish right at the 
machine. Fully 
portable no 
special training 
required 


BRUSH ELECTRONICS 


3504 Perkins Avenue, Cleveland 14, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


Here's how profit 
can be protected 


The SURFINDICATOR measures 
surface finish to within one micro-inch 
providing a direct reading in accord. 
ance with new industrial and military 
standards. A hand-held stylus is sim- 
ply stroked over the surface to be 
measured and the reading taken—no 
special training is required. The entire 
SURFINDICATOR is completely 
portable and permits the machine 
operator to finish a surface to exact 
specifications—no more, no less—no 
wasted machine time, no rejects. 


ELECTRONICS 


INDICATE A-3-434 


And, to permit accurate re-calibra- 
tion in the field, precision reference 
specimens are supplied with every in- 
strument. These specimens, exclusive 
with Brush, are the ASA approved 
precision reference standards for sur- 
face finish measurement. 


SURFINDICATOR 

booklet contains new ASA 

standards and complete detoils on 

cost-saving finish measurement New Surface 
Finish Control Efficiency Study con be made on 
your production line 


The complete story on how the SURF- 
INDICATOR prevents overfinishing, 
protects your profits, can be obtained on 
request. A Surface Finish Control 
Efficiency Study form is also available 
to aid in evaluating finishing cost effi- 
ciency in your plant. Write for both the 
SURFINDICATOR booklet and the 
Efficiency Study form today. °T.M. 
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= CLEVITE 


the date April 1957 = 
the place Teterboro N. JJ. 


the new home of 


Coldset 


makers of diamond tools, 


diamond wheels & core bits! 


AMERICAN COLDSET CORP. 


For detailed information send for free catalog 
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All P-K® Socket Screws are hardened in a propane atmosphere in this 
Westinghouse furnace to prevent carbon loss, eliminate adsorption of 
foreign gases. Part of P-K’s controlled processing which assures con- 
sistent high quality, prevents precipitation or crystallization. Another 
good reason why ... If it's P-K ... It's O-K! 


PARKER-KALON 


Chicago, lilinois; Los Angeles, California 
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ACCURACY WITHIN 5 THOUSANDTHS OF AN INCH 
... OVER 14,400 SQUARE INCHES! 


An example of a precision surface need met by CHALLENGE EQUIPMENT. 


The American Seating Company of Grand Rapids, 
Michigan, needed a precision surface 50 feet in length, 
accurate within 5 thousandths of an inch over the 
entire area, on which to inspect the aircraft wing 
spars and aluminum castings they are producing for 
a large aircraft manufacturer. 


The answer was easy! Challenge supplied five of their 
standard Sectional Assembly Layout Surface Plates 
each 10 feet in length. When keyed and bolted to- 
gether, these “exclusive” Challenge units, each ac- 
curate within .002”, provide an overall accuracy of 
.005 of an inch. Another advantage for American 
Seating is the flexibility of these units! If the produc- 
tion needs change, the sections can be taken apart and 
used separately, or new sections can be added as 
needed. 


This is just one example of how Challenge has helped 
many manufacturers solve their precision surface 
requirements. Challenge has the broadest line of 
precision surface equipment and Challenge factory 
specialists are available to work with you on your 
needs. So, if you have an inspection, assembly or 
manufacturing problem involving precision surfaces, 


check first with Challenge. 


Write Challenge, 

for a complete Catalog of Challenge . 
Standard Precision Surface Equipment — base 5 
including Semi-Steel and Granite Surface 


Plates, Semi-Steel V-Blocks, Angle 
Plates, Floor Plates, etc.... bed 


Available through local mill supply distributors. 


| ® 


THE CHALLENGE MACHINERY COMPANY 
GRAND HAVEN, MICHIGAN 
Please send me your free catalog — 838W 
of Challenge Precision Surface Equipment. 


Position 

Company... — 

Address 


State. 
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The BALL Bearing for all your 


ELIMINATE BINDING AND CHATTER 
@ SOLVE SLIDING LUBRICATION PROBLEMS on Sliding linear motions are nearly always troublesome. Thou- 


; sands of progressive engineers and designers have solved this 
pe ‘pes problem by application of BALL BUSHINGS on guide rods, 
A LONG LIFE £ LASTING ALIGNMENT ak : reciprocating shafts, push-pull actions, or for support of any 
mechanism that is moved or shifted in a straight line. 
: ; Improve your product! Up-date your design and performance 
with Thomson BALL BUSHINGS! 


The various types cover a shaft diameter range of “4" to 4”. 
Small sizes available in Stainless Steel. Write for literature 
and name of our representative in your city. 


THOMSON INDUSTRIES, Inc. 


Dept. A, MANHASSET, NEW YORK 


Aajustable Diameter an 
J 
‘ Precision Series “A and 
Low Cost Series BALL BUSHING 
he 
— 
a 
STURERS USE BALL BU: | AT 
PROGRESSIVE VEMENT AT A MINOR COST 


‘Hf you stay abreast of 
Scully-Jones engineering, you stay 
ahead of competition 


29 new tools and improvements in the last five years... 
ask your Scully-Jones representative which of these 


can help you save money 


Here is a pictorial progress report from Scully-Jones techniques that give you premium quality: more 
to the tool engineers in profit-minded plants... accurate threads... better grain structure... 
engineers searching for new ways to beat compe- hardened and ground surfaces where you need 3 
tition and get more out of their machine tools, them ... plus all the other details adding up to com- 

skilled labor, and cutting tools. Many of the 29 pletely finished precision holding tools. These are 

developments represented above are improvements the reasons Scully-Jones tools pay off in increased 

in so-called ‘‘standard tools,”’ such as drill and tap accuracy, reduced downtime, faster setup, increased 


chucks, milling machine arbors, and floating hold- 
ers—each an example of how Scully- 
Jones creative engineering breaks 
through “‘standpat’’ methods of tool 


production, and simpler operations, for drilling, 
> tapping, reaming, milling, recessing, 
tool control, inspection, and assembly. 
25th ANMIVERSARY By working closely with your Scully- 

holding and driving. ©) Jones representative or distributor, 
Add to these advances improve- _ . ___-—s*r you _ keep up to date with production 
ments in Scully-Jones manufacturing advances, stay ahead of competition. 


SCULL JON } AND COMPANY, 1915 SOUTH ROCKWELL ST., CHICAGO 6B, ILL. 
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§=PRECISION HOLDING TOOLS 
4 JONES Pre Holding” for holding precision 


MAYLINE 


Did you know that --- 
Jet Propulsion Equipment relies 
heavily upon this gage for critical 


bores 


Precision Internal 
Gage 


SIZES FROM 


1/8” to 10” 


AND LARGER | 


COMTORPLUG with interchangeable expanding plugs 
to gage simple or special bores from se” to 10” dia. 


UNIQUE ADVANTAGES 


Positive eeging 
fractior 
of who 
© Indu 


accuracy to 
of 0001" regardiess 
operates it 

ates actual size, a fined 


Shallow holes, deep holes, 
inside splines, open end 
holes gaged easily 

* Detects ovality, back or 
front taper, bell mouth, bar 
rel shape 

* Reaches to bottom of blind 
holes 

* Will gage work in the ma 
chine 

* A shop tool for all-day 
every doy use 


* Portable — no wires, hoses, 
stands of electronic gear. 


Investigate the gage used by 
the thousands in jet engine, 
guided missile, farm and road 
machinery, automotive trans- 
mission, household appliance 
and other volume-precision 
plants. IT MAKES PRECI- 
SION EASY .. at machines 

. at inspection bench . for 
selective assembly. No other 
like it — investigate and see 
why. 


COMTOR 
COMPANY 


69 Farwell St. 
WALTHAM 54 
MASS, 


MAYLINE 


The Mayline Mobile 
Finest Straightedge of them all! 


A straightedge that moves easily and readily, yet hugs 
the paper at the slightest pressure. Keeps drawings 
cleaner. Biade is of phenolic laminate, edges are 
crystal clear butyrate. 


When used with the Mayline counterbalance straight 
edge will hold position, even at the vertical angle 
Other Mayline straightedges are: Regal, Ideal, and 
E-Z Grip. Available in lengths from 30” thru 96”. 
Ask your dealer for complete information about the 
Mobile. 


MAYLINE COMPANY INC. 


611 No. Commerce St., Sheboygan, Wisconsin 


GET THE FACTS — REQUEST BULLETIN 50 


USE READER SERVICE CARD; INDICATE A-3-440-1 


MAYLINE 
USE READER SERVICE CARD; INDICATE A-3-440-3 


TO OBTAIN FURTHER INFORMATION ABOUT 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 


Discover 
how inexpensive 
ELASTICONES can 
provide imcreased pro- 
duction, lower die costs by 
closing the gaps between pins 
and bushings, reducing die breakage 
and maintenance. Just snaps into place 

no installation or maintenance costs! 

Bulletin 53 contains complete information 
Send for it today! 


CENTRAL 


TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 233. 


6615 MARSDEN ST. » PA. 


For complete infor- Name ___ 
mation on Elasti 
cones and a copy 
of Bulletin 53 use 
convenient coupon 


Firm Name 

Address 


____lone__State 


USE READER SERVICE CARD; INDICATE A-3-440-2 
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SAFER, FASTER 
MORE Ting 


Large Sets No Longer Need Be Blocked... 
Small Sets Can Be Lifted Without Sliding. 


Features exclusive with SUPERIOR DIE SETS permit rapid 

assembly, disassembly and overall handling of large and small die sets. 
In addition they provide safety insurance . 
skilled hands of die makers and handlers. . 
against the ruining of costly dies in handling, or even damaging of 


valuable press equipment. 


Kalamazoo, Mich 

Fireside 5-70588 

Indianapolis, Ind 
668 


Ciiford 5-5 
Rockford, 
3-3031 


lbaytor On 

Me k 6209 
Chicago, 
Randolph 6.4871 
t. Louts, Mo 
Jeff 5-1223 
Dallas, Texas 
Riverside 5138 
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Winter Park, Fla 
4.0464 
Minneapolis, Minn 
PR 1-1921 
Memphis, Tenn 
33-7727 


East Orar N.d 
Orange 5-5810 
Denver, ¢ 
Enterprise 254 
Agewan, Mase 
Republic 9-1132 
Madison, N. 
Frontier 7-0407 


enectady, N.Y 
Frankiin 2.4381 
North Have Con 

edar ¥-1661 


Piante at 
Jtiwaukee, Wis 
fitchel 2 
Plain e, Conn 


.. protection for the 
. protection also 


B® Fo: Fast Local Service Call These Superior Representatives 


Write for FREE 24 page Catalog on Superior Die Sets and Supplies 


FOR FURTHER INFORMATION, USE READER SERVICE 


only SUPERIOR 
gives you these 
exclusive 


CARD; INDICATE A-3-441 


features 


SAFETY FLANGE 

protects fingers by providing 
roomy gripping space on either 
side of the die shoe 


LOCK-JAW 
LIFTING DEVICE 


removes the danger of han 
dling large die sets. Positioned 
to insure proper balance when 
the set is lifted by either chain 
fall or crane 


E-Z LIFT SLING CHAIN 


is especially designed to. fil 
the flanges of the die sets 
Male jaws attached to the 
sling fit quickly into place for 
immediate lifting 


41 
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U. S. Steel Supply Provides Customers 
with SMOOTH ACCURATE SHEARING 


One Shear Takes the Place of Two or Three 


_ 


No. 12E-12 Steelweld Shear at US. Steel Supply, Seattle, 
Washington, rated for steel plate 12°’ x ',”. Being cut in 
photo is 4 plate, size 7° x 30’ x ',” With hand crank on right 
end, this machine can be adjusted in a few seconds to have 
exactly the right knife clearance to obtain the finest cut 
for any thickness. To make this adjustment on guillotine- 


type shears usually requires several hours 


ANY steel warehouses have two and often 
three shears, one of a ',” capacity for 
lighter thicknesses, another of |)” capacity for 
cutting |,” to |)” material, and a third with 1” 
capacity for thicknesses over '.” and up to 1”. 
At some of its warehouses, U. S. Steel Supply 
uses only one machine for cutting the various 
thicknesses—a Steelweld Pivoted-Blade Shear 


One machine takes the place of two or three, 


GET THIS BOOK! 


CATALOG No. 2011 gives 
constructi an ing 
details. Profusely illustrated. 


FOR FURTHER INFORMATION, USE READER SERVICE CARB; INDICATE A-3-442 


because it is so easy to adjust the knife clear- 
ance required to obtain the best cuts for dif- 
ferent thicknesses, which can range from light- 
est gauge metal to the heaviest plate within the 
capacity of the shear. 

Thus, the investment in shearing equipment 
is kept low, yet the customers of U. S. Steel 
Supply are always assured of straight, smooth, 


accurately cut metal on every order. 


CLEVELAND CRANE & ENGINEERING CO. 


8553 East 282nd Street, Wickliffe, Obio 
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6 evinate ta A machine not put to its best use is theoreti- 
«Spindle mw 4 


1m 


cally idle. Proper machine selection is an 


important factor in the profitable use of a 


multiple spindle automatic. So extensive are 


Becmtte aS the demands on this type of lathe that no 


MATIC tACHIME COMParGyY, 
AUTOMATIC AT HED 


single model—or number of models—can 
COME AVTO 


be expected to efficiently handle the wide 


range of work available. 


seinste 4 Spindle 
: = To excel in any range of work a multiple 


spindle automatic must be specifically 
Today designed for that range. That is why 
copy CONOMATICS are provided in so many 
you models. In no other way can the purchaser 
be assured of the best possible machine for 


his particular requirements. 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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DIE BUILT 
COMMANDO 
TOOL 


Commando has built the largest 
and smallest carbide or steel dies 
that can be built in the lamina- 
tion field. 


These dies built of both tungsten 
carbide or high carbon, high 
chrome steel range from approxi- 
mately 5/16” to 46”. The die 
illustrated at the left is one of 
the largest rotor lamination dies 
ever built. It is 46” in diameter. 


High carbon high chrome 


The dies shown have required 
thought and ingenuity by our en- 
gineering department. All we re- 
quire from our customers is a part 
print from which we can issue a 
quotation. When awarded the 


job we can design, produce and 


leliver the finest products in th 
deliver the tinest products in the OC X 


lamination die field. 


Progressive Carbide 


COMMANDO TOOL INC. 
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"ONE Way 
4-303 a 


Meow York Chicago + Boston + Plitshurgh San Francste * Cleveland 
Philodeiphie Oetrelt Geyten Ailente + Mew Sritein. Cann. * St. Louls 


SALES OFFICES: Rochester Lowhwille Wercester « Milwevhes + Madeira Seach, 
Fleride « Phoenic * Indlenepets + Charlotte 


SALES AGENT! Leo Angeles * Pretend. O. Fart Werth + Denver Mentreal 
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STEEL ano IRON MERCHANTS 
IN 
_ The Metalworking Indust ry 
RY THIS Page THE BEGINNING 
OF 4 NEW CHAPTER MILNE's PROGREss_. | 
‘ It be ying With 1S ney ° 
Service Bins h n ¢tterheag 
4 As of January 1957 A, Milne & Co, became 
To A. Milne & Co., Ine, 
This Change an Ndicat ion 4nd a Symbo) j 
our “ont inuing Browth and ing Service, 
I When Mr, Alexande, Milne and Mr, Little founded 
the firm in 1887, °ffices Were located in Ney York | 
\ and Boston, Today, can Say that "herevep 
YOu are in ‘ndustrja) U. sg, A., a Milne MAN ang 
4 Milne "4rehouse near You, 
We wish to than, ou, "UStomers | 
for Mak ing this Browth and “SSure them or 
America’, the Utmost rat ton from A, Milne & Co, » Ine, 
L di F in the next 76 years, 
Sincerejy 
iii 
scone 


WO MEN can easily maneuver this lightweight magnesium tool out of the cabin, 


“Light magnesium tool helps precision-build Bell ‘copters” 


“Various parts and sub-assemblies of a helicopter cabin 
precision located in order to achieve accurate 
assembly results,” says Mr. C. D. Riley, supervisor of 
standards in tool design, Bell Aircraft Corporation, 


must be 


“To assure accuracy, we use a supporting tool frame to 
hold the various parts in position while being joined. So 
we built the supporting frame of magnesium. Weighing 
only 112.5 Ibs., it meets our every requirement for accuracy. 


AVAILABLE FROM STOCK AT: Copper and Brass Sales, Inc., Detroit, Michigan . 
A. Purdy Co., inc., Lyndhurst, 


Hubbell Metals inc., St. Lovis, Mo. «+ 
Vinson Steel and Aluminum Co., Dallas, Texas. 


YOU CAN DEPEND ON 


116 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-446 


“A steel or aluminum frame weighing as much as 300 or 


100 Ibs. would deflect the floor of the cabin beyond the 
allowable limits of plus or minus .010 inch at critical attach 
points resulting in poor fitting of doors, plexiglas bubble and 
other components.” For information on weight-saving, readily 
welded magnesium tooling plate and extrusions, contact your 
nearest supplier of Dow Magnesium, or write THE DOW 


CHEMICAL COMPANY, Midland, Michigan, Dept. MA 1415U-1. 


Fullerton Steel and Wire Co., Chicago, Ill. 
Reliance Magnesium Co., Los Angeles, Calif. 


DOW 
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cuts weeks on model change 
with press dies of DDE VGON tue puastic 


Hotpoint wanted to produce sheet metal panels for its jigs, fixtures, molds and dies. It can be sawed, drilled, 
new pilot model . . . without waiting costly weeks for tapped or yround with conventional metal working tools 
regular steel dies DEVCON makes a precision form of original forms or 


patterns, without shrinkage or distortion 
Starting from scratch, it took just five days to start 


manufacturing panels with the DEVCON tooling. Later, DEVCON has 1001 other 


use foo Saves money in 
the tool steel dies were substituted, replacing the tempo repairing and rel 


yuilding machinery, tanks and equipment 
rary dies. Buz, the presses had been running . getting large or small holes in castings can be filled worn 
out production parts in time to meet marketing schedules pumps and valves can be buile up for longer life. Bonds 


to itself, steel, iron, aluminum bronze, wood, por 


This is just a single instance where DEVCON, THI 
PLASTIC STEEL - (80% steel 20% plastic) has 
saved a company weeks of waiting and countless dollars Write today for page brochure showing how DEV 
DEVCON handles like modeling clay hardens to a CON THE PLASTIC STEEI 


steel-like mass in two hours produces intricate tool can save countless 


celain and many other materia 


(available in four types) 
hours and dollars in ur plant 


TECHNICAL REPRESENTATIVES IN ALL MAJOR CITIES 


Distributed by leading imdustrial suppliers 


DEVCON CORPORATION 


129 ENDICOTT STREET, DANVERS, MASS. 


| 
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An exciting career with WESTINGHOUSE 
First in Atomic Power... 
A wonderful way of life in PITTSBURGH 


Renaissance City of America 


It’s the wise engineer who is making the move to 
WESTINGHOUSE—PITTSBURGH. Not only is he 
contributing his talents to the important task of build 
ing America’s ATOMIC FLEET, but he is experiencing 
the wonders of living in the NEW Pittsburgh. No city 
in the United States has undergone the metamorphosis 
of this great metropolis; and the extraordinary re- 
sults are evident everywhere—from the new, safe, wide 
highways to the delightful tree-lined, residential com 
munitie For a way of life that is truly fit for a 
“king”, the smart move is to PITTSBURGH, and an 
ATOMIC POWER career with WESTINGHOUSE 


Send your resume to: Mr. John D. Batey, Dept. #M-17 
Westinghouse Electric Corporation 
P. O. Box 1047, Pittsburgh 30, Penna. 


Westinghouse 


ELECTRIC 


= 


FINE SCHOOLS FINE SHOPS 


CORP. 


7 
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Smart Move - Smart Engineer 


Responsible positions that offer immediate oppor- 
tunities NO DELAYS AWAITING SECURITY 
CLEARANCE 


ELECTRICAL ENG!NEERS 
desizn, application, test and analysis of 
instrumentation and control systema and com.- 


MECHANICAL ENGINEERS 
For liaison. Power Plant machinery layout. Some 
stress, supervise final installation Degree re- 
juired 


HEAT EXCHANGER ENGINEERS 
Mechanical engineers for design and manufacturing 
follow of heat exchangers and steam generators 
for high pressure service. Degree required. 


MANUFACTURING ENGINEERS 
Experienced pumps, valves. Work aa liaison be- 
tween engineering department and venders on 
centrifugal pumps and other sem|-standard centri- 
fugal and positive placement pumps and valves. 


METALLURGICAL ENGINEERS 
Responsible for materials and processes applica- 
tion to marine nuclear power plants 


FINE HOMES 


CENTER OF CULTURE 


------------------; 


a 
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Schrader PILOT VALVES like the 
one above, and the one indicated 
by the red arrow, are used for re- 
mote control of air systems. Here, 
three are used to control the dip 
hopper air system. Schrader makes 
hundreds of air products to fit the 
needs of any operation. A few are 
indicated by red numbers, 1 
through 7. 


Air Products help 


at 


e 


3 baths to plated parts—automatically! 


Dipping baskets of plated parts in three succes 
sive baths was a monotonous, slow job at this 
plating company in New Haven, Connecticut. 
Then the operation was automated with Schrader 


tions are being performed with air. Its economy, 
efficiency and safety make it a natural for the 
world of tomorrow. 


But you can get started today. Schrader engi- 
neering facilities are available upon request, to 
assist you in planning for the best use of air in 
your plant. Send for the latest informative book- 
lets which show Schrader Air Products that can 
help you produce more economically. 


Air Products. The dip hoppers now operate as if 
by magic—alone. Completion of one sequence au- 
tomatically starts another. Just one more exam- 
ple of air at work in industry. 

There is no limit to what air can do, except 


man’s own imagination. Every day new opera- 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 


462 Vanderbilt Avenue, Brooklyn 38, N 


FIRST NAME IN THE USE OF AIR 


eae FOR INDUSTRIAL PRODUCTION AND CONTROL 


March 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-449 449 


: 

‘ 
wy 
: 


Bench Model hit 7D 


“DOVETAIL JOINT” 


Several years ago, when | first made my mark as Speaking of good measure reminds me of the 

a demon bird-watcher, | had a mice litthe orgami- Jones & Lamson Opt al Comparator. his is a 

zation going in the upper Bron nown as “The precisely engineered instrument that is used 

Feathered Friend My pal, Speedy Bledsoe, was throughout industry for measuring and inspecting 

Floor Model Ft Pre | was Trea and d 47 dues-paying all sorts of parts and objects of various sizes and 
members. When we split up the city for wat hing shapes. It is speeds and accurate (to .0001”") and 

assignments Speedy Ptook Srd Avenue, near reduces mspection Costs to a minimum. The J&L 
Wall Place, where he and | held our Executive Comparator is) extre mely versatile, making it 
Sessions. Some of our dopey club members got all equally suitable for both production-line and job- 
churned up when they found out. At the next meet- shop work. You'll find it enables you to perform 
ing, the voted a bonus for me and Speedy, consist- inspections that just aren't possible by any other 
ing of a bucket of hot tar each. Needless to say, they method, Get the full details . . . point a carrier 
threw im some feathers for good measure. pigeon Vermont-ward and send this coupon today! 


Floor Model PCH JONES & LAMSON OPTICAL COMPARATORS On the Job... 


Involute forms, analyzed 
for Production Control 


4 . ] & L’s new method not only inspects but also analy zes 
the form po ition, Spacing and other aspee ts ol involute 
ears ana spline Thu system provide s the necessary in- 


formation for correction or adjustment in the manufactur- 

ig Process by which these involute forms are generated 

Table Model 10-14 ’ 4 single master chart covers a wide range of sizes. WRITE 

Vertical Inspection) 3 FOR OUR ENGINEERING STUDY, “OPTICAL ANALYSIS OF GEARS 
| AND SPLINES’. 


‘The originator of machine tool standards in optical inspection”’ 


JONES & LAMSON MACHINE COMPANY, Dept. 710, 518 Clinton Street, Springfield, Vt. U.S.A 
Please send me Comparator Catalog 402-C, which describes the complete line of J&L Optical Comparators 


name street 


company city 
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Another Special by 


STANDARD-MODERN 


FEATURES 


@ Economy of 


constriction 


@ Rigid strength 


@ Correct drill speeds 


@ Accurate hole 


location 


@ Infinitely variable 


feed rates 


@ Completely 


automatic cycle 


@ Double work- 


holding fixtures 


@ Automatic 


lubrication 


This Special Purpose Machine DRILLS, REAMS and TAPS 


131 Automotive Cam Shafts per hour at 80% efficiency. 


Developed by Standard-Modern, this high production Special Purpose machine drills, reams and 
taps oil holes in cam shafts at the rate of 26.4 seconds each. 


Two cam shafts at a time are loaded vertically into rigid work-locating fixtures, where they are 
held by clips until manually clamped into accurate position. Pressing the cycle start button 
indexes the machine through its four work stations where hydraulic drilling, reaming and tapping 
units advance and feed to depth. 


Loading and unloading is done at the first station while drilling, reaming and tapping operations 
ore performed. 


STANDARD-MODERN Special Machines are speeding 
production, saving time and money for industry across Canada. 


STANDARD-MODERN 


TOOL Y 


MANUFACTURING DIVISION 


69 Montcalm Avenue, Toronto, Canada . 3030 Walker Road, Windsor, Canada 
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ASSEMBL 
MINUTES 


with WIEDEMANN 


When the job on the left was assembled, the need for engineering changes in 
the mounting plate was evident. Greater rigidity was required. Openings were of 
wrong size and incorrectly placed. Hours of valuable production time could have been 
lost—but, using a Wiedemann Turret Punch Press, the new part was ready for 
assembly in less than 10 minutes after the change was ordered. 

Whether simple or complex, on-the-spot engineering changes can be made at 

amazingly low cost. This is just one of the many ways the 
Wiedemann Method cuts short run piercing costs 60% to 
90°). Want proof? Send drawings of your work for a time 
study and write for Bulletin 201. 


There’s a Wiedemann for every 
short run piercing requirement. 


MACHINE COMPA 


4245 Wissahickon Ave. + Philadelphia 32, Pa. 
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have 


with EPOCAgp 
superior 


* If have 
SAFETY dermatitis prop) 
with EPocasr Tooling’ 
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Fol in piastics tooling 


we invite you to 
cs, These 
Plastics 
they make 


try our 
hardeners 


Inc. for use 


FI 


PLASTICS INo, 


Saleg Manager 
Tooling Diviston 


STREET + LOS ANGELES 39, CALIF. 


SEND FOR FREE ""LOGAN CALCULATOR’ 
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LOGAN SUPER-MATIC HYDRAULIC 
CYLINDERS ARE DESIGNED 
TO ASSURE PEAK PERFORMANCE 


ON ANY PRODUCTION JOB 


MEMBER: National Machine Tool Builders’ Assn.; 


National Fluid Power Assn 


Illustrated 
Logan Super-Matic 
Hydraulic Cylinder 


LOGANSPORT MACHINE CO., INC. 


839 CENTER AVE., 


LOGANSPORT, INDIANA 


Logan Super-Matic hydraulic cylinders incorporate 
advanced design and functional features for a 
wider range of industrial requirements, greater 
economy. A broad selection of mountings, bore 
sizes and strokes. Standard size and heavy-duty 
piston rods are available, both male and female. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD; INDICATE A-3-453-2 


PLEASE SEND COPY OF CATALOG: 


Facts of Life [} 100-5-1 Ultra { | 200-3 750 Series 
100-1 Air Cyts mation Cyls Hyd. Cyts 
} 100-2 Mill. Type 51 Presses 200.4 and 200-7 
Air Cylinders 62 Sure-Flow Hyd. Valves 
100.3 Air-Drautn Pumps 200-6 Super 
Cylinder [ 200-1 Hyd. Power Matic Cyls 
4 100-4 Ai Valve Units 70-1 Chucks 
{} 100-5 Logan 00-2 Rotocast ABC Booklet 
square Cyl Hyd. Cy! Circuit Rider 
To 
NAME TITLE 
COMPANY 


ADORESS. 
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ASTE Collected Papers, Dept. 3 


ASTE SILVER ANNIVERSARY CONVENTION 


TECHNICAL PAPERS AVAILABLE NOW! 
MAIL YOUR ORDER TODAY 


The following technical papers delivered at the Silver Anniversary Convention of the 
American Society of Tool Engineers, in Houston, March, 1957 are ready for immediate 


distribution. 


»r No Title 

The ‘Why’ of Registration and the Benefits Accruing 
to Those Affected 

Reygistration—Industry'’s Point of View 

Labor Control Experience in Aircraft Repair 

Some Economies Aspects of Machine Tool Selection 

Project Vanguard—Launching the Man-Made Moon 

‘Too! Engineering for Project Vanguard 

Design for Machining High Temperature Alloys 

Chip Breaking Characteristics of Titanium 

Residual Stresses from Machining Operations 

Sire and High Temperature in Grinding 

Fundamentals and Application of Thread and Form 
Rolling 

Another Revolutionary Process—Power Roll Forming 

A Machinable, Heat Treatable and Weldable Cemented 
Carbide for Tooling Purposes 

The Inchworm Motor 

Special Machine Tools for the Oi] Country 

PHREADS That Hold the STRING Together 
juckground and Properties of Oxide Cutting Tools 

A Review of Published Russian Work 

Ceramic Tool Geometry and Preparation 

A Comparison of Workpiece Finish Produced by 
Ceramic and Carbide Cutting Tools 


Cutting Tool Temperatures 


American Society of Tool Engineers 
10700 Puritan Avenue 


Detroit 38, Michigan 


Cit 


Name 


Address 


MEMBERS, $5.00 


Paper No. Title 


+39 


Progress Report—Ceramic Cutting Tools Applied to 
Production Jobs 

Analysis of Variables in Ceramic Tool Cutting 

Industrial Application of Ceramic Tools 

What are Plastics? 

What Properties are Available in Plastics” 

The History of Plastic Tooling 

The Fabrication of Plastic Tools 

Tool Applications of Plastic Materials 

What are the Known Limitations of Plastic Tools? 

Can Plastic Tools be Repaired and Modified? 

Control of Physical Properties 

Standardization and the Legal Eagles 

Conception and Development of J. Il. C. Standards 


This Group Sold as a Single Paper 


( Cemented Oxide Cutting Tools in Service 


Experimental Machining with Ceramics 

Ceramic Tools—The Challenge of 
Physical Properties 

Ceramic Machining Developments 


This Group Sold as a Single Paper 

{Repair and Modification of Plastic Tools 

| Plastic Tooling for Small Parts 

Experiences with Plastic Tooling in the Stamping Plant 
| Polyamide Resin Alloys in Practical Applications 


MINIMUM ORDER—$1.00 
A COMPLETE BOUND SET OF ALL THE ABOVE PAPERS IS NOW AVAILABLE TO 


NONMEMBERS, 10.00 


A BOUND SET OF ONLY THE PLASTIC SYMPOSIUM PAPERS IS AVAILABLE TO 


MEMBERS, $3.00 


NONMEMBERS, $6.00 


A BOUND SET OF ONLY THE CERAMIC SYMPOSIUM PAPERS IS AVAILABLE TO 


MEMBERS, $3.00 


* All Ceramic Symposium papers are marked * 


for easy selection 
All Plastic Symposium papers are marked + for easy selection 


Please send postpaid the individual Silver Anniversary Meeting Papers circled below at 50c each (for members) 


12345678910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 [25 26 27 28] 29 30 31 32 33 3435 36 [37 38 39 40| 41 42 


NONMEMBERS, $6.00 


$1.00 each (nonmembers) 


|. A four part panel on Ceramic Tools in Service, papers 25, 26, 27 and 28, sold as a single paper 


2. A four part panel on Plastic Tools in Service, papers 37, 38, 39, and 40, sold as a single paper 


y 


MEMBER [| CHAPTER NO 


FULL PAYMENT MUST ACCOMPANY ALL ORDERS 


NONMEMBER 
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Fifteen operations are performed on two different 
refrigerator compressor rotors with this R-J drill- CASE HISTORY 
ing, milling, and reaming machine employing R-J MACHINE NO. 1240 


standard drill units and automatic index table. 


REHNBERG-JACOBSON 


Order Placed:. ........ 10-4-56 Because of its size, the machine could not be shipped 
Required Delivery: . . . . . . 1-30-57 by rail and consequently had to move by special chartered 
10-368 transportation. It was timed to arrive at the customer's 
slant over the weekend of January 19 for the reason 
Machining Completed:. . . . . 12-7-56 weekend J y 19 
that a portion of the building had to be removed in 
Sub-assemblies Completed: . . . 12-14-56 
order to get the machine into the plant. 
Final Assembly Completed: . . 1-4-57 
Our service engineer arrived at the customer's plant 
Final Testing Completed: .§ . . . 1-8-57 
January 22. After 7 days demonstration at the quoted 
Customer Approved iis production rate of 259 pieces per hour, the machine 
Machine Shipped:. ...... 1-16-57 was accepted by the customer on January 31. 
—_——_ ——— For prompt, efficient solution of your production problems, 


write, wire or phone Irving G. Jacobson, Sales Manager. 


Telephone Rockford 8-2461. 


REHNBERG-JACOBSON MANUFACTURING CO., 2135 KISHWAUKEE ST., ROCKFORD, ILLINOIS 


DESIGNING ENGINEERS, MANUFACTURERS, 
AND PRODUCTION CONSULTANTS 
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4 Accurate Bushing Co. 
*Ace Drill Corp.. ° 

6 Acme Industrial Co 
*Acme Tool Co.... 


*Adamas Carbide Cor p 


Airborne Accessories Corp. 
Alina Corp. ...... 
"Allegheny Ludlum Steel Corp 
Allen Mfg. Co.... 
$*Allied Products Corp.. 
Richard Brothers Punch Division 
“American Brake Shoe Co., 
Denison Engineering Division 
\inerican Brass Co., The 
6* American Chain & Cable Co.. 
Wilson Mechanical Instrument Division 
"American Coldset Corp.. 
"American Drill Bushing Co. 
*"Amercan Gage & Machine Co. 
"American Machine & Foundry Co 
AMF ‘Tool Division 
*American Pullmax Co., Ine. 
*American SIP Corp. 
American Society of Tool Engineers 
American Tool Works Co.. The 
6*Ames, B. C., Co... . 
*Ampeo Metal, Ine. 
*Anderson, F. E., Oil Co. 
Armstrong-Blum Mfg. Co. 
"Armstrong Bros. Mfg. Co 
"Aro Equipment Corp., The 
"Atlas Press Co., Clausing Division 
Atrax Co., The 
*Automation Devices, Inc.. 
Perry h.quipment & Eng. Co.. 
Avey Drilling Machine Co. 


Aviation Developments, In« 


Division 


B.S.A. Tools, Ltd.. . 

Baird Machine Co... 
*Bakelite Co., A Division of 

Union Carbide & Carbon Corp. 
Balas Collet Mfg. Co 
Baldwin-Lima-Hamilton, 
Hamilton Division 

Barber-Colman Co 
Barksdale Valves . 

*Barnes Drill Co. 

Bath, Cyril, Co., The 

Bath, John, Co., Ine. 

Bellows Cs. The 

*Besly Wells Corp ° 
Bethlehem Steel Corp 

Black Drill Co. 

* Blake, Edward, Co 

*Bliss, E. W., Co 

Bodine Corp., 1 he 

Borg Warner orp... 
Rockford Clutch Division 
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6*Brush Electronics 434 

*Bryant Gage & Spindle Division, 
Bryant Chucking Grinder Co.......... 
218 
Bullard Co., The...... re 357 
*Burg Tool Mfg. Co.. .. 

Butterfield Division, 
Union Twist Drill Co 
Cc 

Cadillac Gage Co... . 


469-370. 396 


Carborundum Co., The 
Carborundum Co., The. 

Stupakoff Division . Soe 
Card, S. W., Division. 

Union Twist Drill Co... 
Cardinal Machine Co........ .. 
Carlton Machine Tool Co., The. 400-401 

*Carpenter Steel Co., The. . .64-65 
"Carter Controls, Inc......... 
Central Safety Equipment Co.. 
*Cerro de Pasco Corp........... re 
*Challenge Machinery Co... . 
Cincinnati Grinders, Ine., 


Cincinnati Milling Machine Co......... 
-incinnati Milling Machine Co., 
Heald Machine Co., Subsidiary. . Inside Front Cover 


~ 


*Clausing Division, 
The Atlas Press Co........... 314 
6 Clearing Machine Corp., 
Division of U. S. Industries, Ine. 70 
oO Dis ision, 
Reed Roller Bit 
Cleveland Crane & Engineering Co., The . 442 
*Cleveland Instrument Co., Ine... .. . . 204 
Cleveland Twist Drill Co... .... 
Coast Mfg. & Supply Co. 
*Collins Microflat Co..... 344 


Colonial Broach & Machine 299-300 


Commando Tool Co........... 
Cone Automatic Machine Co....... .. 443 
Cone Automatic Machine Co.., 

Cosa Corp. ° 318 
Coulter, James, Machine Co., The. . .. 430 
Covel Mfg. Co. ree & 308 
*Crafts, Arthur A., Co.. Inc. 
*Crane Packing Co. 
Cratex Mfg. Co...... 
Cross Co.., The. see 
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*Crucible Steel Company of America... . . 
Crumpton, W. D., & Co... 263 
D 
*Danly Machine Specialties, Inc... . 
Dearborn Gage Co., 

Elistrom Standards Division............ §) 

Delpark Industrial Filtration.............. 
* Delta Power Tool Division. 

Rockwell Mfg. Co es ees 317 
*Denison Engineering Division, 

American Brake Shoe Co...... 352 
*Detroit Milling Cutter Division, 

Detroit Mold Engineering Co................. 417 

*Detroit Power Screwdriver Co................. 260 
"Detroit Reamer & Tool 6 249 
*DeViieg Microbore Division, 

Diamonite Products Mfg. Co.................. 232 
Die Techniques Publishers Division, 

Falcon Engineering Co........ Wwe 

Donley Products, Ine... . 
*Dow Chemical Co., The 146 
265 
é*Dumore Co., The = 224 
Dykem Co., The...... 336 
E 
Eastern Machine Serew Corp., The 
“Eastman Rodak Co... 193 
Edlund Machinery Co.......... . 289 
Ehrhardt Tool & Machine Co.......... Oo 
*Electro-Mechano Co. ............ 108 
Ellstrom Standards Division. 

Dearborn Gage Co............. 51 
*Elox Corporation of Michigan............... . 68 
. Emerson Electric Mfg. Co... . . 
*Engelberg-Huller Co., Inc... . .. 248 

Errington Mechanical I aboratories, Inc....... 320 

Ex-Cell-O Corp............. Inside Back Lover, 295 
F 

Faleon Engineering Co., 

Die Techniques Publishers, Division. ...... . Me 
*Federal Products Corp.. .14-15 
*Finth-Sterling, Inc. ...... 
*Flick-Reedy Corp., 

Miller Fluid Power Division... ... .. 298 
Foote-Burt Co., The......... 
Fonda, D. C., Gage Co... .. 

*Futurmill, Inc., 
Detroit Milling Cutter Division............. 237 
G 
“Gaertner Scientific Corp... . 263 
*Gammons-Hoaglund Co. ..................... 344 
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Keller Tool Division... .. 
4 Gatco Rotary Bushing Co............ .. 426 
General America Transportation Corp., 

Parker-Kalon Division ................ . 436 
*General Electric Co.., 

Metallurgical Products Dept... . .. 
*General Industrial Diamond Co........ . .... 360 

Gisholt Machine 2918-1920 

Goddard & Goddard. 278 

Gorton, George, Machine Co........ pee 406 

Greaves Machine Tool Co...... 

Greenfield Tap & Die Corp.................... 333 
4 Greenfield Tap & Die Corp., 

Horton Chuck Division... . . 334 
Greenleaf Corp., 

Newcomer Products, Inc........ . 
Greenlee Bros. & Co... .. 386 

H 
Hamilton Division, 
Baldwin-Lima-Hamilton 3606 
4 Hanchett Magna-Lock Corp.. 

Magna-Lock, Inc. ....... 
*Handy & Harman........ 114 
*Hannifin Corp. ......... 288, 325 
*Hardinge Brothers, Inc... . .. 

Hartford Special Machinery Ce... . 415 
“Haynes Stellite Co., A Division of 
Union Carbide & Carbon Corp 380 


Heald Machine Co., Subsidiary, 
Cincinnati Milling Machine Co... Inside Front Cover 


*Heinrich Tools, Inc............. . 254 
*Heller Tool Co., Subsidiary, 
Simonds Saw & Steel Co. 285, 340-341 
Chuck Division. 
Greenfield Tap & Die Corp. ee 
*Ideal Industries, Inc.. . 209 
Industrial Filtration Co.. 
Delpark Division . . 
* Ingersoll-Rand Co. . 208-259 
J 
é Jacobs Mfg. Co......... hei 413 
Jahn, B., Mfg. Co., The 250 
*Jergens Tool Specialty Co ay . 408 
Jessop Steel Co...... - 
*Jones & Lamson Mac hine Oo. 150 
K 
Kearney & Trecker Corp......... 222-223 
6 Keller Tool Division, Gardner-Denver C orp 112 
*Kennametal, Inc. ........... 
King Tester Corp............. 520 
Kingsbury Machine Tool Co... . . $21 
Klingelhofer Machine Co.......... 60-6) 
Knight, W. B., Machinery Co........ 27) 
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*Lamina Dies & Tools, Inc 221 
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*Landis Machine Co.. 
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Lapointe Machine Tool Co 30-31, 212 
"Lee, K. Co 
Levin, Louis, & Son. Ine jo 

6 Lincoln Kleetric Co . 402 
*Lindberg kagineering Co 599 
Lip Rollway Ire 255 
Lodge & Shipley. Ine 
Logansport Machine Co., Ine 153 
*Lovejoy Tool Co 354 


*Mae-It Screw Division 
Strong-Carlisle-Hammond 
Macklin Co 
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Hanechett Magna-Lock ¢ orp 251 
Tool Co., Division 
Remington Arms Co. Ine 
"Manhattan Rubber Division 
taybestos-Manhattan. [ne 54 
"Marvel Engineering Co 
*Mavyline Co 440 
Mehkay Machine Co S05 
"Mead Specialties, [ne 119 
*Metal Carhides ¢ orp $22 
Metal Treating Institute 16 
"Metallurgical Products De partinent 
General blectric Co 
6 Meyers, W. I 
Michigan Tool Co 
Micro Positioner ¢ orp. “The 266 
Middlestadt Machine Co 
"Milford Rivet & Machine Co The 243 
"Miller Fluid Power Division 
blick- Reedy Corp 298 
Miller, Harry. ¢ orp 
Milne, A. & Co M5 
"Mohawk ‘Tools. Ine 
Moore Special Tool Co 244 
Morse, Th Co 326 
Morse Twist Drill & Machine Co 
Subs. Van Norman Industries, Inc 32-33 


National Aeme Co., The . 427 
National Automatic Tool Co.. Ine 06-307 
"National Broach & Machine Co 368 
National Tool Co . 42) 
New Britain Machine Co., The 292-293 
Newcomer Products, Greenleaf Corp 273 
New York Twist Drill Co 246 
Niagara Machine & Tool Works lo-47 
Nice Ball Bearing Co 313 
"Nikon, Ine . 284 
Nilson, A. TL. Machine 238 
Norton Co 
Abrasive Grinding Wheel Division 22-23 
Novi Tool & Machine Co 5600 
*Oakite Products, Ine 389 
*Ohio Crankshaft Co. Ine 283 
6 Ohio Knife Co 358 
*O. K. Tool Co., Ine 85 
Ortman-Miller Machine Co 867 
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Parker-Kalon Corp., Division, 


General American Transportation Corp. .. 436 
Parker-Majestic, Inc. . ; 36) 
Parkwood Laminates. In 398 

"Perry Equipment & Engineering Division 

Automation Devices. Ine... 

Pilot Division. Cone Automatic Machine Co... . .66-67 
*Pines Engineering Co.. Inc......... 
Pioneer Aluminum. Ine... . 210 
Pioneer Tool & Eng. Co. , ; . 378 
Pipe Machinery Co...... soo 
Pittsburgh Tool Steel Wire Co... . . 4D 
Pope Machinery Corp...... 
Porter, H. K., Co.. 

Vulean Crucible Division 216 
Potter & Johnson Co., Division 

Pratt & Whitney Co., Inc... . 
Pratt & Whitney Co., Inc... . 206-207, 226-227, 268-269 
*Precision Tool & Mfg. Co. 218 
*Producto Machine Co., The 

R 
*Raybestos-Manhattan, Ine.. 

Manhattan Rubber Division . 54 
Reed Rolled Thread Die Co 247 
*Reed Roller Bit Co.. 

Rehnberg Jacobson Co. ; . 455 
Reliant Industries, Inc. 354 
"Remington Arms Co., Ine.. 

Mall Tool Co., Division 403 

é*Richard Brothers Punch Division. 
Allied Products Corp......... 
*Robbins, Omer E., Co... ...... 22 
Rockford Clutch Division, 

Borg-Warner Corp... ... 190 
*Rockwell Mfg. Co.. 

Delta Power Tool Division 
Roto-Finish 197 
*Rotor Tool Co., The 350 
*Russell, Holbrook & Henderson. Ine. 
Ruthman Machinery Co............ ; . 256 
*Ryerson, Jos. T., & Son, Ine... 
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65 & E Machine Products, In 213 
Sandvik Coromant Division. 
Sandvik Steel, Inc . 201 
Scherr, Geo., Co..... . 296 
*Schrader’s, A.. Son 4A9 
6*Scully-Jones & Co. . 439 
*Seibert & Sons, Ine. 
Seneca Falls Machine Co 
Service Machine Co. 
Sheflield ¢ orp.. The .. 
*Shell Oil Co... 
*Sheppard, Stanley .. 296, 374 
Sidney Machine Tool Co. . 40 
Simmons, W. T., Co. ; 374 
*Simonds Abrasive Co. 377 
*Simonds Saw & Steel Co. . 365 
*Simonds Saw & Steel Co 
Heller Tool Co.. Subsidiary ... 285, 340-341] 
*Simplex Corp...... sin 
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Sinclair Refining Co...... Union Division........... 

“Size Control Ce., Industrial Division, U.S. Drill Head Co.. 
American Gage & Machine Co...... Industries, Inc., 

*Skinner Chuck Co., The........ : 384 Clearing Machine Corp., Division. . 

Smit, J. K., & Sons, Inc... .. 3. 

Snyder Tool & Eng. Co....... , ere Universal Engineering Co.. 

Sossnet Tap & Tool Co... .. 

$ South Bend Lathe Works. . . 284 v 

* 99S 

plinemaster Products, lee. ... 280 Metals 37.398 

*Standard Gage Co., Ine... . . . . 10 

Standard-Modern Tool Co., Ine. 51 Van Keuren Co......... 282 

*Standard Parts Co......... . 228 “Van Norman Industries, Ine 

“Standard Pressed Steel C. 316 Morse Twist Drill & Machine Co., Subsidiary. .32-33 
Super Tool Co., Subsidiary............. 397 
Staples 416 Vascoloy-Ramet Mfg. Corp.. 194 

Ca The... Verson AllSteel Press Co. ......+Back Cover 

Stau, E. H., Co... . 197 Vulcan Crucible Steel Division, 

Mac-It Screw Division... .. 390 

Stuart, D. A., Oil Co., Ltd... .. 

*Stupakoff Division, w 

Sturtevant, P. A., Co...... 20) *Wales-Strippit Co............... 
2 “Walsh Press & Die Co., Industrial Division, 

“Super Tool Co., American Gage & Machine Co... . . . 
Subs., Van Norman Industries, Ine... .... 397 Ward Machinery Co....... 

“Superior Steel Products Corp... ...... *Warner & Swasey Co... .. 26-27-28 

*Webber 19%}. 199 
T *Wells Mfg. Ce. ee 418 
*Taylor Dynamometer & Machine Co. 273 
| homson Industr ies, Inc.. . 438 Wiede ‘mann 152 
Threadwell lap & Die Co... 69 *Will Carbide Tool C 019 
y Tietzmann Tool Corp... ... 118 illey’s Carbide Tool Co... 217 
39) ilson Mechanical Instrument Division, 
American Chain & Cable Co... . 
Tomkins-Johnson Co... ... 200 *Wilton Tool Co 
“Wisconsin Drill Head Co... . 
"Woodworth, N. A., Co... . 
Uddeholm Company of America, Ine... . . 428 

*Union Carbide & Carbon Corp., Y 
Haynes Stellite Co., A Division. 380 Yoder Co., The. 251 

Union Twist Drill Co.., z 
Butterfield Division......... . 297 
S. W. Card Division... .. Ziegler, W. M., Tool Co.. 
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every BENCO feed finger 
is tested on the stock 
it is designed to feed... 


BENCO gquanauXeee satisfactory operation in your machines 


Benco Pushers and Feed Fingers are made of oil hardened, non- 
warping tool steel heat treated by precision methods. As a result 
each point, from the thread to the bearing area, has the proper 
degree of hardness while the central section is spring tensioned. 


It's this combination of accurate tempering and tension that 
gives every Benco Pusher and Feed Finger its longer life and 
superior performance. Each one is rigidly inspected and tested 
before it leaves the plant. 


Benco makes the most complete line of Feed Fingers and Master 
Pushers. Each provides the maximum production economies when 
properly used...regardless of the type or shape of stock or 
machine you operate. Standardize on Benco for best results. 


Conventional Heavy Duty Squirrel Cage *“Multi- Split” 
Pusher Pusher Feed Finger Master Pusher 


Pusher 


COLLET MANUFACTURING CO. 


Cleveland 14, Ohio 
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work pieces in the small and medium- 
size range. Flexible hydraulic controls 


PRECISION BORING MACHINES 


STYLE 112-0. Lerge end with 

long stroke. Accommodates medium 

and heavy work, gives maximum pre- 
cision minimum 


STYLE 1212-B. For identical or different operations at each end. 
When loading time of parts approximates the time of machin- 
ing, double-end machine practically doubles production. 


These versatile Ex-Cell-O Precision Boring Machines 
bore, turn, face, counterbore, chamfer and groove. ry 


Whichever model fits your production requirements, 


you'll find this large variety of precision operations the 
son a pr e production basis. 
will lower your costs—increase your profits. Beonamient n operation, can be tooled 


All Standard Ex-Cell-O Precision Boring Machines can for a wide range of production 
be equipped for work handling and ejecting operations, ee ae 

thus providing fast, automatic production at minimum 
cost. 


Contact your local Ex-Cell-O representative who will 
provide all the facts about these machines, or write to 
Ex-Cell-O for a precision boring catalog. 


CORPORATION 
DETROIT 32, MICHIGAN 


57-1 MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING 
EX-CELL-O FOR SPINDLES + CUTTING TOOLS + RAILROAD PINS AND 

PRECISION BUSHINGS «+ DRILL JIG BUSHINGS «+ AIRCRAFT AND 

MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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tion press weighs over 1,000,000 pounds, has a 4 
bed and ram area of 90” (F-B) by 208” (R-L) son 
“ing leadership that makes Verson first in presses. 
4 


